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RETROSPECTIVE AND PERSPECTIVE. 


———— 


When the current issue of the JoURNAL reaches its readers, many, if 
not all of them, will be engaged in collecting data for their yearly re- 
ports and considering such recommendations as they may deem proper 
to lay before their Boards of Directors for the ensuing year. Under 
such conditions, it will perhaps not be amiss‘on our part to review the 
happenings of the past twelve months, and to offer such suggestions as 
our observations lead us to believe will be of value to those interested 
in the manufacture and distribution of artificial gas. 

The past year has witnessed the usual number of gas men in con- 
vention assembled, to discuss those matters bearing upon their profes- 
sion, and we are happy to note that in point of attendance these 
laudable gatherings have received commendable support. A new 
association, local in its character but general in its objects, has been 
added to the list of older bodies. We feel that too much cannot be 
said in favor of these organizations. While in no way detracting from 
the membership or attendance of their co-workers, they bring before 
us incidents and views that would hardly be as generally disseminated 
were they not in existence. Time and expense are great factors to 
those of the fraternity who are removed from the large centers, and 
we should accord all encouragement and support possible to make 
these local gatherings permanent fixtures: We now have associations 
on the Atlantic and Pacific slopes, in the Central and Northern States, 
and in the far South. Because of this, we feel that valuable experi- 
ences that would otherwise lie dormant will be brought before us 
through the medium of the various papers and digemssions, and that 
the workings of the gas profession, as conducted in the several sec- 
tions of the country, will gradually become generally known, and 
bring about concerted action in matters affecting the profession as a 
whole. 

We must deplore the unfortunate reticence upon the part of the 
younger and less experienced members. Discussions upon topics 
brought out, in what we know to be matters of the utmost importance, 
have been confined to a few, whereas, if they had been more thor- 
oughly taken up and the why’s and wherefore’s sought after by those 
whose individual and company’s interests would have been materially 
advanced thereby, would have been prolific of matter that the authors of 
the papers and the interested listeners would have collected and appre- 
ciated. .We take the liberty of suggesting to these young members 
that their older brethren were not born graduates in the gas business. 
Their knowledge and experience were largely gained through the same 
channels that we now recommend to them. Asa rule, the conven- 
tions are attended by those who are only too glad and willing to lend 
a helping hand, and whose only object is the imparting of knowledge, 
in a fraternal way, to him who has the courage to ask for it. 

To those Companies that do not send their Engineers or Superin- 
tendents to attend these meetings, we would say that but few invest- 
ments they could make would yield them such handsome returns, The 
outlay required is small, and the shrinkage it would occasion in the 
treasury is hardly worthy of sr: emcapaesy even though no returns 
were immediately forthcoming. 

Tn reviewing the various artificial ‘lighting: agents, we find little if 
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any change in the conditions. The latest recruit, acetylene, is, we may 
say, as far removed from being seriously considered a commercial suc- 
cess as it was a year ago. Some minor isolated installations have, we 
believe, been made, but with what success we have been unable to de- 
termine. This subject has been treated at length in our columns, and 
we have practically nothing to add to what has already been said. 
Rumors of large sums having been paid for State and Territorial rights 
have reached us. The truth of these statements we cannot authoritively 
confirm or deny. In electric lighting apparatus but little advancement 
has been made, and as a successful competitor to a good illuminating 
gas we need not longer consider it. But few of the electric light com- 
panies have-been able to balance their profit and loss accounts to the 
satisfaction of their stockholders at the prices originally charged. In 
consequence, the rates have been raised and the severe and ruinous 
competition to which both sides have been subjected has almost ceased. 
Illuminating oils seem to have reached their highest standard, no new 
grades having been placed upon the market. 

Under the conditions, we believe that perfection has been reached in 
refining, and from present indications we may say that substantial ad- 
vances in prices may be looked for. 

In the matter of lighting appliances we are pleased to record notice- 
able improvements in gas burners. The Welsbach burner has gained 
many admirers among the gas consuming public, and it is, in our 
opinion, a matter of but a short time until it comes into general use. 
Weare rather surprised to note the misgivings with which its intro- 
duction is viewed by some gas companies. We have heard the fact be- 
moaned that the installation of a Welsbach burner meant a decided 
decrease in consumption. We will admit this, but it certainly strikes 
us that no gas man whois fair and unbiased will view the burner in 
any other light than that of a ‘‘ blessing in disguise.’’ With the power- 
ful weapon that it proves to be against other means of illumination, we 
believe that classes of consumers who were beyond reach by reason 
of the increased cost of gas over oil, or because of its supposed inferiority 
and expense as compared to electricity, can now be approached and 
their former objections overcome, securing custom that would probably 
not have been secured were it not for the Welsbach burner. We are 
sorry to note that the manufacturers of this burner still adhere to their 
policy of paying enormous dividends and maintaining the almost ex- 
cessive prices asked for their wares. We take it that the margin of 
profit must indeed be large, and we would deem it but fair and just if 
some little concessions were made to those who must necessarily, es- 
pecially in small towns, be the means of making its introduction a fail- 
ure or success. We believe in the policy of making such appliances a 
necessity and not a luxury, and trust that the day is not far distant 
when the manufacturers will arrive at the same conclusion. 

What we have said of the cost of Welsbach burners applies also to 
the cost of gas engines. Gas power isa field as yet unworked. We 


are satisfied that as a means of increasing the seapepeer cong and keeping 
the mains in use regularly throughout the day, no other appliance on 
the market can equal the gas engine. Why such extraordinarily high 
rices should be asked is still a mystery to us. Increased sales in other 
nes of machinery uniformly mean d cost of production, and 
we see no reason why this should not be the case here. While we do 
not wish to dictate the business policy of any manufacturer, we feel 
that we may be pardoned for offering such gg as will be mutu- 
ally beneficial to the producer and the user. In these days of sharp 
competition, it means a long pull,a — pull, and a pull together, to 
make business a go, and unless this policy is pursued, it means a 
falling into a rut, with —e but stagnation as a possible outcome. 

Perhaps next week we will have something further to say regarding 
other topics that have not been here touched upon. 





Nores.—It is reported that Mr. John E. McElroy has resigned as Sec- 
ek Treasurer and Director of the Municipal Gas eg ee Albany, 
N. Y.—Mr. 8. R. Newman has been elected Assistant Inspector 
at Richmond, Va., to fill the vacancy caused by the resignation of Mr. 
Joseph E. rag ge ag a gas in the meter room of the Citizens 
Gas Company, Buffalo, N. Y., on the morning of December 8th, caused 
an explosion and the fatal burning of Dennis Hutch, a foreman, and 
William Manning, laborer.—lIt is stated that Governor Morton has 
accepted the resignation of Anthony Clinchy, State Inspector of Gas 
Meters in this city. The Providence Gas Company has fulfilled its 
offer to pay $2,500 each to the families of the firemen who were suffo- 
cated last spring in the gate house of one of its large meters.——A 
communication was recently laid before the Board of Public Works, pf 
Kansas City, Mo., recommending that amendments be included in the 


West Side street railway trolley franchise, requiring that protection be: 


furnished to gas and water mains against electrolysis. This has for its 

object holding the trolley line liable for damage to gas and water pipes 

caused by runaway electric currents, and requiring the method of con- 

struction of the road to be governed by the latest approved rules to pre 

vent en ee eto 2 é zwas, tn yer ye Hinodn 
re) coln, Neb., has been elected Secretary 

Crosse (Wis.) Gas Light Company. 
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Naphthaline: The Causes of Its Formation and Means 
for Its Prevention, in a Free State, in Illuminating Gas. 


rr 
By Mr. Ca#ar.es P. RvssELL. 


In subjecting coal to the process of dry distillation, as practiced in 
the manufacture of illuminating gas, in addition to the coke and the 
incondensible gases which, after going through the various processes 
of purification, are sent into the holders, there are formed through the 
various reactions between the disengaged principles of the coal, many 
other products, varying necessarily more or less in quantity and char- 
acter, according to the quality and condition of the coal used and with 
the divers circumstances under which the distillation is carried on. 
Many of these newly formed bodies—all being volatile—condense with 
tar. 

The composition of this tar is, of course, subject to some variation, 
dependent upon the temperature under which the distillation of the coal 
is effected. Under the higher temperatures the yield of solid bodies 
and gases will be greater ; under low temperatures the liquid portion 
of the tar is appreciably increased in amount. In distilling the tar we 
obtain varying proportions of a number of products, which may be 
classified in the three divisions of liquids, gases and solids. I will here 
treat of the latter only, as in that division we find naphthaline, the sub- 
ject of this article. 

Naphthaline is a white, shining, crystalline substance, fusing at 176° 
F. and boiling at 423° F., but volatilizing when brought in contact with 
steam. It is not soluble in water, but readily dissolves in alcohol, 
chloroform, naphtha, ether or carbon disulphide. Its presence in a free 
state in illuminating gas is very annoying, both tothe producer and the 
consumer, and should be carefully guarded against. In the former 
case it effectually blocks the passage of the gas from the generating ap- 
paratus to the holder, causing stoppages and back pressure in the train 
of apparatus, and very often necessitating the complete closing down 
of the plant. Owing to its tendency to develop, particularly in cold 
weather, when, perhaps, the works are being pushed to their utmost 
capacity, the importance of detecting it and preventing its crystallization, 
is evident. Aside from the disadvantages above enumerated, the candle 
power of the gas is materially reduced, and if the crystals form outside 
of the works, in the distributing system of mains and service pipes, we 
are confronted with a batch of complaints from our consumers that is 
certainly disheartening. 

As soon as this annoying impurity—if I might so term it—gives evi- 
dence of its presence, the cause thereof should be immediately sought 
for and corrected. The condition of the coal should first be looked after. 
The use of wet coal—particularly if slack—should be avoided. This is 
probably one of the most fruitful sources of our trouble, and too much 
stress cannot be laid upon the necessity of keeping the heats in the re- 
torts as nearly even as possible. Being convinced from my experience 
with this troublesome substance that its formation can be checked before 
the gas leaves the generating apparatus, I will state some reasons for 
my convictions. In operating one of the plants of which I was in 
charge several years ago, we were suddenly called upon to supply a 
much larger quantity of gas than usual, owing to the electric light 
plant being shut down and unable to furnish light. Our bench capacity 
was limited, and it became necessary to run much larger charges of coal 
per retort than had been our practice. Notwithstanding the facts that 
the duration of the charges was the same, that the heats were kept 
up to the usual degree, and that the charges when drawn were thor- 
oughly burned out, we began to experience trouble ‘from naphthaline. 
This seemed strange, and caused me to closely investigate what 
occasioned the deposit. After a few days the electric plant resumed 
operations and we returned to our normal output. The quantity of 
coal charged per retort was reduced to what it previously had been, and 
no further deposits of naphthaline were experienced. The weather con- 
ditions—temperature, barometric pressure and precipitation—were prac- 
tically the same during the period of my observations. This proved 
to me conclusively that, although the outward indications showed the 
process of distillation to have been regular in both the light and heavy 
charges of coal, the resultant gas did not leave the mouthpiece in as 
perfectly fixed a state when the heavy charges of coal were carbonized. 
I therefore believe that if in carbonizing the coal the weights are so fixed 
that the travel of the. gases, resulting from its distillation, will be 
gradual through the retorts, giving them time to remain subjected to 
the full action of the heat in the retorts, the hydrocarbons will be so 
thoroughly fixed that there will be little or no danger of naphthaline 
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The argument may be advanced (hat this method of operating would 
necessitate an increase in the number of benches under fire, and a con- 
sequent increase in the cost of production. This is in a measure true, 
but I am satisfied that if the additional amount thus expended is com- 
pared with the loss incident to stoppages in the works and the reduction 
in consumption, should suchstoppages occur in the mains and services, 
the balance will be decidedly in favor of additional benches. 

Assuming that a works is handicapped in the matter of bench capac- 
ity, and that the generating apparatus is being operated to its utmost, 
one must look to other methods than the above to overcome our trou- 
bles. This may be done effectually in the condensing apparatus, and 
by carefully and systematically noting and recording the conditions 
any serious trouble from naphthaline deposits can be avoided. The 
writer was located at a point where extreme temperature conditions are 
frequently encountered. Sudden changes were the rule rather than 
the exception, the thermometer often falling 20° in as many minutes. 
Bench capacity was at a premium, and the demand for gas was gener- 
ally upward in proportion to the downward tendency of the mercury. 
Consequently the condensing apparatus was frequently called upon to 
do the work that I would have much preferred to have spared it had ad- 
ditional retorts been available. 

In operating the benches, when the retorts were in action, the use of 
the dip pipe in the hydraulic main was dispensed with. The gas was 
taken directly from the retorts through a bye-pass arrangement clamped 
to the bridge pipe and flanged to the top of the hydraulic main, worked 
by a system of levers from the retort house floor. This brought the gas 
to the exhauster at a temperature ranging between 110° and 120° F. The 
exhauster was speeded up by means of a connecting pipe with a check 
valve conveniently located, so as to cause the gas to be returned from 
the outlet to the inlet of the exhauster as many times as possible with- 
out affecting the pressure on the retorts. This pressure was maintained 
at 5-tenths. The gas, being made to come in contact with the blades of 
the exhauster more freely and under higher speed than is usually the 
practice, was deprived of a large quantity of its tar and heavy hydro- 
carbons, and was in condition, on leaving the exhauster, to be effectu- 
ally treated by the condenser and rid of all the remaining tar. The 
condenser was of the Pelouze & Audouin type and was placed immedi- 
atély after the exhauster. The gas at the inlet test cock showed a decid- 
ed ‘‘ tar stain.” The counterweights on the invert were adjusted to op- 
erate the machinery under a differential pressure of 20-tenths, which 
by experience I believe to be the most successful practice. The gas at 
the inlet showed an average temperature of 110° F. The test cock on 
the outlet proved the gas to have been entirely stripped of its heavy 
tar, and showed only a light vapor stain on the test paper. The thermo- 
meter indicated a drop of about 5° F. as a result of the mechanical con- 
densation. From the P. & A. condenser the gas entered a washer, the 
interior arrangement of which was a series of vertical, corrugated, per- 
forated plates so constructed that the perforations were diagonally oppo- 
site and the corrugations overhung each other in such manner as to re- 
ceive the drippings from the liquor feed pipe and present a constantly 
wetted surface to the gas in its serpentine passage through the appara 
tus. The inlet to this washer was similar to the ordinary dip pipe, sub- 
merged in the liquor drained off the plates ; the dip being adjusted to 
work the apparatus under a differential pressure of 25-tenths. Upon 
leaving the washer, the gas was subjected to thorough desiccation in a 
dry lime purifier, which I may here state I believe to be the most effi- 
cient means of arresting the formation of any naphthaline crystals. 
Beyond this point I never found any indication of naphthaline, and I 
am positive that the same satisfactory result will be obtained wherever 
this practice is followed. The scrubber came next in order, then the 
multitubular condenser, the purifiers, station meter, and the holders. 
Opinions differ as to the proper arrangement of the apparatus. The ar- 
rangement as I have outlined it, I know, is somewhat of a departure 
from the ordinary, but my results were so satisfactory to my stockhold- 
ers, my consumers and myself, that it would take some very convincing 
arguments, backed up by corroborative figures, to assure me that any 
improvement could be made. 

Before concluding this article, it would perhaps not be amiss to give 
a few simple and effective tests whereby the presence of naphthaline 
may be detected when not apparent to the eye in the form of crystals. 
The liquor from the hydraulic main, condensers or scrubbers, when 
reddened by a solution of nitric acid, supersaturated with muriatic acid, 
will show the presence of naphthaline by tingeing a strip of fir wood of 
a rich purple color. Another test is to neutralize the liquor with dilute 
sulphuric acid. If naphthaline is present the liquor assumes a rose 
color and the sulphate solution gives off the peculiar odor distinctly 
characteristic of naphthaline. 


These remarks apply to water gas as well as coal gas, whether the 
process is of the straight generator type or the carbureting is done in 
fixing benches. Overtaxing any type of generating apparatus will be 
equally prolific in causing naphthaline deposits, and if the gas is al- 
lowed to get away in an imperfectly fixed state we may expect trouble 
either around the works or in our main and service pipes. 

It is hoped that this article will be of value to those who are con- 
fronted with naphthaline stoppages. The results given are those ob- 
tained in actual practice and are not based solely upon theory. The 
remedies are simple and comparatively inexpensive, and if the sugges 
tions made are followed out, every claim will be freely and satisfactorily 
substantiated. 








Keeping Up the Gas Supply Without a Gasholder.' 
SE 
By C. Ernest STEVENSON. 


A question having been asked in the columns of the Journal as to 
the feasibility or otherwise of keeping up the gas supply to a town with- 
out the use of a holder, it has been thought that a reference in extenso 
to the instance in the author’s experience in which this was satisfac- 
torily accomplished, would be of interest to the readers. 

The instance occurred in the year 1890, in connection with the es- 
tablishment of a gas works in the Argentine town of Parana. The 
author had acted as Engineer in the construction of the gas works, 
which had been opened without any hitch in February of that year. 
The gasholder was a two-lift one, 60 feet in diameter, in a cast. iron 
tank. The inlet and outlet pipes were connected in the manner usual 
with such tanks, by duckfoot bends underneath the tank; the bends 
being bolted through to stand-pipes inside the tank. About six months 
after the opening of the works, in July, the joint of the bottom flange 
of the outlet stand-pipe gave way, and the water in the tank flooded the 
mains. A temporary connection was immediately made between the 
inlet pipe and the outlet pipe in the ground outside the tank, and the out- 
let valve closed ; and the supply was continued through the inlet pipe. 
The Directors of the Company, however, desired to have the outlet pipe 
repaired, and consulted the author regarding the steps to be taken to 
effect this. As the joint was inside the tank, it was impossible to repair 
it without emptying the tank. To stop the supply of gas for this pur- 
pose would have seriously prejudiced the Company with its consumers ; 
and it was therefore determined to attempt to continue it without the 
holder. 

At the time the accident occurred, the consumption of gas was about 
60,000 cubic feet a day ; there being two settings of six retorts each fully 
at work. Before commencing the experiment, it was necessary to put 
additional retorts into action, sufficient to produce gas at a rate equiva- 
lent to the maximum draught on the mains1n the heaviest hour of con- 
sumption. The amount of maximum draught was arrived at by ob- 
serving the make of gas and the delivery from the holder during each 
quarter of an hour of the evening; and it was estimated that one ad- 
ditional setting of retorts would just suffice for the purpose. 

When this setting had been heated up and brought into full working 
order, preparations were made for the experiment. First of all, the 
day before commencing it, all the purifiers were emptied and recharged 
with clean oxide, and during that night the charging of the retorts was 
suspended in order to empty the holder. During the next day only 
two retorts were charged alternately, and it was found that the gas 
they produced was just sufficient to balance the day consumption af 
5-10ths pressure, the gasholder remaining stationary, although still 
afloat. A pressure gauge was fixed in the retort house communicating 
with the leading main, so that the pressure in the mains could be ob- 
served. The gasholder was then shut off, the bye-pass valve of the 
governor opened, and the governor itself thrown out of action; and 
supply direct from the retorts commenced. 

As the time of sunset approached, the author stationed himself at the 
gauge in the retort house, and, the stokers being ready assembled, with 
coal laid down for charging all the retorts, as soon as the pressure be- 
gan to fall, the order was given to charge one retort after another—the 
rise and subsequent fall of pressure being noted between each charge, 
until several retorts were under way. It then became necessary to 
pause for a time, for the production of gas from the retorts already 
charged continued to develop, and the pressure to rise. It was not 
long, however, before more retorts were required, and the charging 
was continued until all were at work. The danger to be feared was 
either that the pressure would increase too rapidly and blow the water 
out of the consumers’ meters, or that it would fall too low and a defi- 
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cient supply occur. By care in charging it was found possible to pre- 
vent the former occurrence, and when all the retorts were charged it 
was found that a pressure of about 20 10ths was maintained throughout 
the remainder of the evening. 

As the consumption fell off before midnight, a reduced production 
was necessary, but as the retorts had been charged at different times, 
extending over a period of two hours between 6 and 8 o’clock in the 
evening, the diminution in the production as the charges became ex- 
hausted was so nearly equivalent to the reduction in the consumption 
of gas that no difficulty was experienced. About midnight it was 
found necessary to recharge some of the retorts, to supply the gas con- 
sumed in the public lamps; and these second charges sufficed till day- 
light arrived—a pressure of about 10-10ths being kept up after mid- 
night. The next morning the alternate charging of two retorts was re- 
verted to, which again sufficed to keep up the day pressure of 5-10ths. 

The first night’s attempt having been successful, there was nothing 
to fear subsequently, except in the case of a sudden change of weather. 
Fortunately, however, the weather remained absolutely uniform the 
whole of the period during which the experiment lasted—not a cloud 
being once seen in the sky. The emptying and refilling of the gas- 
holder tank, together with the repair of the joint, occupied 8 days, and 
at the end of that time the holder was again brought into action with- 
out the consumers being aware that anything unusual had taken 
place. 

There were some circumstances that favored the success of the ex- 
periment, which might not be found in conjunction in this country. 
In the first place, the steadiness of the weather prevented fluctuations 
in the consumption day by day, which were also absent largely as a 
consequence of the residential character of the town. Secondly, the 
mains were of ample capacity for the draught put upon them. The lead- 
ing main proceeded in a straight line for nearly a mile before entering 
the town, and there was a gentle rise the whole way, so that even if the 
pressure in the works had fallen to zero for a moment or two, there 
would still have existed pressure in the town. Thelong main of ample 
diameter formed a compensator for variations in pressure. Also a large 
proportion of the consumption was due to the public lamps, which, 
once lighted, continued to consume the same fixed quantity per hour 
throughout the night. 

There is, however, one thing that would assist such an experiment in 
any town ; that is the compensatory power inherent in the consumers’ 
burners. These not being fitted with regulators, would be the cause of 
an increased or diminished consumption proportionate to the pressure, 
and would facilitate the establishment of an equilibrium if certain 
limits of variation were not exceeded. 

One difficulty would arise if the experiment were very prolonged, 
and that would be connected with a change of purifiers. It would not 
be possible to preserve unbroken the day pressure when the purifiers 
were changed, unless the air in the newly filled purifier were allowed 
to go forward into the mains, which would probably produce a disas- 
trous effect on the illuminating power of the gas when the time for 
lighting up came, for the air would remain together in a mass in the 
mains, and move forward in a wave when the draught set in. Ina 
small township, however, if notice were given to the consumers, no 
serious objection would exist to the suspension of the day supply*for a 
short time, during which the air could be blown out at the vent plugs 
of the purifiers. The time occupied in doing this would be too short to 
cause infiltration of air into the mains through loss of pressure. 

It should be remarked that in the experiment recorded, care was taken 
in the first instance to have the retorts very hot, so that rapid evolution 
of gas commenced immediately they were charged. The standing off 
in the daytime itself brought about the condition of high temperature 
so necessary in order that the experiment should each evening be suc- 
cessful. 








Experimental Method of Determining the Effective Cen- 
ter of the Light Emitted from a Standard Photometric 
Burner. 

—$—$— a 
[Presented at the December Meeting of the American Society of Me- 
chanical Engineers by Professor D. 8. Jacobus.] : 
[Nots.—As many engineers have to supervise photometric measure- 


ments, and the burner described herein is of the form often used for 
such work, the following method of determining the effective center of 


such a burner is considered of sufficient interest to many members of |. 
‘the Society to warrant presentation. ] 


In tests of car lamps made by the Department of Tests of the Stevens 


‘Institute during the past spring and summer, it was necessary to em- 


ploy a burner of about 6-candle power as a standard of light, The 








burner selected was a Sugg Argand gas burner, size D, fitted with an 
opaque screen of the Edgerton pattern which passed over a glass chim- 
ney. The opening for the emission of light was arranged so that the 
top and the lower part of the flame were obscured from view, as shown 
in Fig. 1; whereas the horizontal width of the slot was made greater 
than the diameter of the flame. The horizontal width, A B, of the slot 
was 1} inches, and its height, C D, was }$ of aninch. The diameter of 
the opaque screen was lj inches. The back of the screen opposite the 
slot was cut away so as to prevent reflected light from being thrown 
back and through the slot. 

In this class of a screen and burner, the distances employed in calcu- 
lating candle power measurements are often measured to the geometri- 
cal center of the flame. Any error so involved will be a small one, if 
the illuminated disc of the photometer is used at a considerable distance 
from the burner, and in about the same position which it occupied 
when the burner was calibrated by means of candles. In our tests, 
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however, the burner had to be used in positions near to, as well as far 
away from the disc ; so that it was necessary to determine the effective 
center of the light which is emitted. 

The method of determining the effective center was as follows : The 
photometer disc was set at A, in Fig. 2, at a distancec, from the candles 
C, and the standard burner was brought to a position, B,, at which 
there was an equal illumination on the two sides of the photometer disc 
at A,. The distance, b,, from the disc to the geometrical center of the 
burner was then recorded. The disc was then moved to another posi- 
tion, A,, at the distance c, from the candles, and the corresponding dis- 
tance, b,, from the disc to the burner was recorded. The disc was then 
set back to its first position at A,, and a second reading of 6, obtained. 
It was then moved to A,, and then back to A,, and so on until a num- 
ber of readings of b, and b, were obtained. After a sufficient number 
of readings was taken to eliminate any irregularity due to variations of 
light emitted from the candles, the results were averaged and the dis- 
tance, x, of the effective light center from the geometrical center of the 
flame was found by means of the formula : 

b, wars b, 
C, 
em 

The results of the experiments are given in Table I., and show that 
the effective light center of the burner was about of an inch from 
the geometrical center of the flame and entirely outside the flame as in- 
dicated in Fig. 1. 


x = b— 
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TaBLeE I, 

Results of Tests to Determine the Distance from the Geometrical 
Center of a Standard Photometric Burner to the Effective Center 
of the Light which it Emits. 





Number Distances from Average Dis- Distance from 
of Candles tances from Geometrical 
Sets to Photometer Photometer Center of 
of Disc, in Disc to Burner, Flame to Ef- 
No. Inches. in Inches. fective Light 
of Date, Aver- rs - — Center of 
Test. 1895, aged. c. ca. bi. ba. Burner = 7. 
1 May 11 21 10 15 19.44 28.70 0.92 
2 wa 15 10 15 18.77 27.71 0.89 
3 «24 9 7 14 12.95 25.00 0.90 
4 ‘* 24 9 9 13.5 16.76 24.70 0.88 
5 “ 28 30 10 15 18.44 27.82 0.88 
Average........ = 0.89 


The candles do not have to be corrected for variations in the rate at 
which the paraffine is burned. All that is necessary to insure accuracy 
is to make a number of observations, changing the distance of the pho- 
tometer disc from the candles each time a reading is taken, as has al- 
ready been explained, and employing the average figures in the for- 
mula. When this is done any variation of the light which is emitted 
by the candles during the test will affect the average values of b, and b, 
in such a way as not to alter the value of a. 

The error involved, if all measurements were made from the axis of 
the burner instead of the effective center, both in calibrating and in us- 
ing the standard burner, would have been as a maximum about 
10 per cent. in the lamp tests which we made. In these the effective 
center of the burner was placed at a distance of 60 inches from two 
standard candles in calibrating the burner, and the minimum distance 
at which the burner, when used as a standard, was placed from the 
photometer disc, was about 12 inches. 

An ordinary way of using the burner is to place it 60 inches from two 
standard candles to calibrate it, and then set it 60 inches from the flame 
of which the candle power is to be determined, all distances being meas- 
ured from the axis of the burner. If calibrated and used in this way, 
there is an error of about 3} per cent. for a flame of 20-candle power, 
and of about 6 per cent. for aflame of 40-candle power. 

Another way in which the burner is calibrated is to measure the can- 
dle p>wer of a uniform gas flame, first with candles and then with the 
burner, and repeat the two operations until an average figure is ob- 
tained. When this is done there is but a small error involved in meas- 
uring from the axis of the burner, provided the gas flame which is 
measured is of about the same candle power as the flame which was em- 
ployed for calibrating the burner, so that the distance from the stand- 
ard burner to the photometer disc is about the same in both cases. If 
the burner is calibrated at 60 inches from a gas flame of 24 candles, and 
is used at the same distance to measure the intensity of a flame of 16- 
candle power, there will be an error of about 1 per cent. 








A New Holder with Wire Rope Guiding. 
a Tae 

The London Journal, in its issues for October 29 and November 26, 
gives the following particulars regarding the new gasholder at the Mid- 
dlesbrough gas works, a tender for the construction of which had been 
accepted by the corporation from Messrs. Ashmore, Benson, Pease & 
Co., Limited, upon the lines of their wire rope system of guiding and 
at a cost approximately of $70,000. 

Exploration holes were sunk near the site of the proposed tank, when 
it was found that there was a bed of hard clay about 5 feet thick within 
a few feet of the present surface. Under the clay, the ground is of a 
very boggy nature, so it was decided to erect the tank on a foundation 
of 3 feet of concrete on the hard clay. This is extended to receive col- 
umns to guide the holder, should this system afterwards be determined 
upon. The tank is 186 feet 6 inches in diameter and 31 feet deep. It 
is made of steel throughout, the lowest tier of plates on the sides being 
4-inch thick—a sufficient strength to stand double the water pressure 
to which they will be subjected. The platform round the lip was de- 
signed for being 2 feet wide, but this was increased to 3 feet 8 inches, in 
order to give easy access to the pulleys for the wire rope guiding of the 
holder. The tank will contain 5,286,000 gallons of water, or about 
23,600 tons. 

The holder is in three lifts, of the following diameters: Outer, 184 
feet ; middle, 181 feet 6 inches ; inner, 179 feet. Each is about 30 feet 
deep, thus giving a total capacity of 2} million cubicfeet. The lifts are 
constructed in the ordinary manner with cups and dips. The crown, 
whielv has a rise of 9 feet, is on the non-trussed principle, being the 





crown being supported on a trussed iron framework attached to the top 
curb, with the center post resting, when the holder is out of action, on 
the foundation in the tank, there are placed 83 wood uprights, ‘‘ an- 
chored ” to stone bases. These uprights, braced by diagonal struts, are 
surmounted by radial arms kept in position by timbers shaped to suit 
the resting of the crown. 

The weight of the holder will be 335 tons ; of the tank, etc., 623 tons ; 
of the water, 23,600 tons—making a total on the foundations of 24,558 
tons, or a pressure of 1.15 tons per square foot. The weight of the 
foundation being 7,335 tons, there is a total weight of 31,893 tons. 

The inlet and outlet pipes (30 inches in diameter) penetrate the bottom 
of the tank, and are embedded in pitch on concrete foundation. The 
24-inch cast iron pipes connecting the gas inlets from the works to the 
holders, and also connecting the gas outlets from the holders to supply 
the town, converge to the governor house, which is being built in such 
a position, and with the connections so arranged, that it will serve for 
future holders. 

The main feature of interest regarding this holder is the fact of its 
being the largest erected up to the present time without the usual guide 
framing ; and it may be remarked at once that the system of rope con- 
trol has proved itself capable of maintaining the holder in an absolutely 


























level condition, or, speaking more correctly, within half an inch. This 
was found to be the full amount of variation from the dead level when 
the holder was inflated to its full height and standing during a gale of 
wind, and working without any vibration or irregular movement. The 
pressure register also supplies an excellent diagram as to the regularity 
of pressure in the rise and fall. 

Work on the tank was commenced in the beginning of December last 
year, water being turned in the first week of the following October, and 
the holder inflated on the 15th of that month. It may be mentioned 
here that the contract was signed on Oct. 12, 1894, and Messrs. Ashmore 
were allowed 16 calendar months for the completion of the work. 
They are therefore more than 6 months in advance of their time. 

There is little to be noted with regard to the holder itself, as the de- 
sign varies very slightly from that usually adopted, with the exception 
that a certain number of guides, with corresponding carriages, are 
placed on the outside. These prevent any twisting motion to which 
there may be a tendency by the action of the wind. The method of 
supplying the rope support, however, illustrates a development which 
has not previously been adopted—viz., the feature of the utilization of 
the power that is obtainable by the use of suitably placed pulleys.. By 
this means, the 12 ropes that pass over the inner lift have, broadly 
speaking, the effectiveness of 24 ropes when applied to the second lift. 
The outer lift is roped quite independently of the two inner lifts. It is 





usual method with holders of this size—that is to say, instead of the 


supplied with 18 ropes for the support of the bottom curb, and 18 ropes 
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for the anchoring (if it may be so termed) of the dip of the outer lift, on 
the same principle as that applied to the second lift. The 36 ropes on 

the outer lift (or, more correctly speaking, 18, seeing that each rope acts | 
in a double capacity in controlling the dip at one extremity and the bot- | 


. tom curb atthe other) possess a gross aggregate effectiveness of 72) 
> *papes. 


The accompanying diagrams are in no way correct in detail, but 
merely to indicate the position of the pulleys and brackets in regard to 
one another. Fig. 1 illustrates the two inner lifts. The ropes cross the 
center of the crown, and are attached at either end in the manner 
shown by the two portions of rope which combined form one complete 
rope. As the inner lift rises, Z approaches D, while G leaves H. When 
the outer lift rises, the two points A and C approach B, while the two 
points Gand Jleave H. The traverse of each rope is thus twice as 
rapid, and the support it is qualified to afford double as great, as in its 
passage over the inner lift. Perhaps it is hardly necessary to remark 
that a minimum of three ropes is necessary. 

Fig. 2 does not show the horizontal pulleys that are required to carry 
the ropes round the circle of the holder: The number of parallel ropes 
on these pulleys will vary according to the distance apart of the two 
ends of the ropes and the number of ropes employed. In the present 
case there are four, which run for a certain distance in company. The. 
essential principle of the arrangement is plainly shown in the diagrams, | 
and needs no further elucidation. Attention may, however, be drawn 
to the means of adjustment, and to the springs on the tops of the 
brackets. Ample margin is left for tightening the ropes if required, 
and the effect on its neighbor of tightening one rope, owing to their 
juxtaposition, is very clearly shown. A, C, D and F are all fixed to 
the tank, 

In all cases the brackets of the pulleys on the holder that receive the 
strain of the ropes are firmly attached to strong vertical stays on to the 
ironwork of the curbs, or cups and dips, in close proximity. Interme- 
diate between the 18 stays carrying the pulleys corresponding to those 
marked. B in Fig. 2, are 36 stays of lighter section. While the vertical 
stays provide for the stiffening of the outer lift, they aiso, to some ex- 
tent, secure its vertical rise. Opposite to the 36 exterior vertical stays 
corresponding pulleys are placed on the top of the tank. These, in 





Fig. 3.—Rope-Guided Gasholder at the Middlesbrough Corporation Gas Works. 
Capacity, 2,250,000 cubic feet. Tank, 186 feet 6 inches diameter, 31 feet deep. 





conjunction with the tank guides, have, irrespective of the ropes, a con- 
trolling power, which, however, decreases as the holder rises. 








Cleansing Spent Oxide. 


satelite 
By A. E. BRoADBERRY. 


[Read before the Southern District Association of Gas Engineers and 
Managers, Eng., November 14th, 1895.] 

It is with a considerable amount of diffidence that the author places 
before the Association the results of some small scale experiments, 
made at Tottenham, with a model apparatus which, though designed 
for use in another branch of commerce, is believed to be applicable to 
gas works for the extraction of sulphur from spent oxide, leaving the 
material in good condition for re-use. The diffidence is real ; and it 
arises from the slight practical value generally, and properly, attaching 
to experiments of this class. Indeed, this paper would not have ap- 
peared at all had it not been understood that there would be no other 
paper forthcoming for this meeting. 

It had been hoped that the results of working with an apparatus 


'dealing with a ton at a time would have been available; and on the 


strength of this a promise of a paper had been made. But, unfortu- 
nately, the machine was not ready in time ; so that it became a question 
of either breaking the promise made to our esteemed secretary, or com- 
pelling you, gentlemen, to listen to an essay on possibilities, instead of 
a record of accomplished facts. The former alternative could not be 
entertained. 

The subject, however, is one of sufficient importance to the industry 
with which this Association is identified to render it desirable that the 
opportunity should not be lost of making the members acquainted with 
the system ; and it will, perhaps, be something in extenuation that the 
apparatus used (which was kindly lent by the inventors) is on a some- 
what larger scale than is generally employed in the laboratory. As the 
oxide was in no way prepared, but was treated in its normal condition, 
it may be relied on that the results could be reproduced on any larger 
scale. 


To faciliate the description of the apparatus, the accompanying’séc- 
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tional drawing has been prepared, showing its arrangement. Its sim- 
plicity is at once apparent, The upper, oroxide, vessel, A, is connected 
to the lower or sulphur, vessel, B, by the water jacketed pipe, C, with 
the filter or strainer, D, above itto prevent particles of oxide from 
passing down. A further connection between the two vessels is made 
by the steam jacketed pipe, Z. The ventilating pipe, F, is attached to 
a water cooled condenser, G, the condensation being returned to the 
apparatus. It will be noticed that, except for the stopcocks for steam, 
water, ete., and the doors for charging and discharging, there is an en- 
tire absence of cocks, valves, or working parts to be manipulated. In 
fact, the process of working is as simple as the apparatus itself. 

The oxide to be treated is placed in the upper chamber—the lower one 
being about half filled with water—and then benzol or other similar 
solvent is put in up to about the overflow, entirely covering the oxide. 


Water. ~~ 
Wher Te = 
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To set the apparatus in operation, all that has to be done is to pass a 
small current of steam into the steam jacket, and a flow of cold water 
through the water jacket and through the condenser. The heat commu- 
nicated to the solvent in the pipe Z induces an upward flow, and dis- 
charges it on to the top of the oxide in a heated condition—that is to 
say, at about 70° to 80° C. The return flow of the solvent is through 
the cooling pipe C, which has its central portion occupied by a cylinder, 
the better to expose the solvent to the cooling surface ; and this de- 
prives it of its heat, returning it to the lower chamber at about, say, 25° 
C. The circulation thus produced continues automatically, so long as 
the steam and cold water are supplied to their respective places. 

Benzol, at its temperature of 70° to 80° C. in the upper chamber, will 
dissolve 24 to 2} pounds of sulphur per gallon ; but when cooled to 25° 
C., on its return to the lower one, it will retain only } pound per gallon. 
It therefore follows that for every gallon circulating, whilst there is 
plenty of sulphur in the oxide on which it can act, over 2 pounds of 
sulphur are extracted from the oxide and deposited in the water at the 
bottom of the sulphur vessel. It will be seen that the principle of ac- 
tion is the different absorption of sulphur by the solvent at varying tem- 
peratures. Having filled the apparatus with spent oxide, water and 
solvent, and turned on the steam and water, the apparatus may be left 
to itself until the extraction has ceased, when the benzol is drawn off 
and the oxide thoroughly steamed, to distil and-recover the benzol with 
which it is saturated, 

For the following calculations the quantity of oxide treated was 20 
pounds, and its analysis before cleansing was : 


TE tt sbn 0 inngeines ssikenee sane te » Se 11.2 
PE divi nde nde cn nneye o,040se sae » BE eee 54.0 
Purifying material. .........200.s5es SUM Fis. 34.8 

100.0 

Or, calculated on the dry basis— 

Sulphur....... ann it cn kt iy Gate’ 60.8 
Purifying material ................ Pete te 39.2 

100.0 


The total weight of sulphur in the 20 pounds operated on is therefore 





calculated to have been 10.8 pounds, of which over 10 pounds were ex- 
tracted by the process. The following is a test of the oxide after treat- 
ment : 


Nr aid adds aot ciekd anna acd ahaa es 40.8 
Ns «atic antic néndhsmadeniedcaesee 5.6 
Purifying material <....0..cccescccsccceces 53.6 

100.0 

Or, calculated on the dry basis— 

OS CEE RE DE ABET Hee Ee ere 9.5 
Pupityinig unabegiel iio sissies <.c'd égsivde te cece 90.5 

100.0 


The water used in the water jacket and condenser was run into a 
tank and accurately measured. To ascertain the quantity of steam 
used, a condenser was placed on the steam outlet, and the condensation 
gave the amount of steam employed. The time occupied was 7} hours, 
during which, except for noting the statistics necessary for this paper, 
no attention was required. The solvent used was benzol, carefully 
measured before and after the experiment, the loss being about 1 per cent. 

Having described the apparatus and the method of working, it has 
now to be seen what commercial figures can be deduced therefrom. The 
value of 1 ton of spent oxide, 54 per cent. sulphur, at 4 cents per ton 
per unit, would be $2.24, less 12 cents for loading, or $2.12 net. The 
cost and revenue of applying this method to 1 ton is estimated in the 
following statement. The figures based on the working of the small 
machine are believed to be excessive on the Dr. side for one of larger 
dimensions. 





Dr, Cwts. Qrs. Lbs, Cr. 
Spent oxide, 1 ton...... ... $2.12 | 10 0 16sulphur, at $13.75 $6.97 
ater, 2,016 gallons........ .37 | 138 3 1950 p.c. purifying 
Steam, 303 gals. water evapo- |- material, at $7.50......... 
rated, at 2c. p. 10 gals..... 62 | 
Benzol, 1 p.c. on 400 gals... 1.00 | 
Labor (estimated) .......... 1.50 | 
| PEER re ee te ee 6.56 
Weiss cad eaansntedks kf eR. See $12.17 


The advantage to be gained may therefore be taken to be $6.56 per ton 
of spent oxide. 

It may possibly be urged that, with the limited quantity of oxide in 
use in most gas works, the extra trouble makes ‘‘the game not worth 
the candle.” In these days of sliding scales, however, with the at- 
tendant desire to reduce the price and, incidentally, increase the divi- 
dend, not only must every item of expenditure be watched, but the 
merest possibility of improved working, however small, must receive 
its fair share of attention, if it will appreciably affect the cost per 1,000 
cubic feet. If, then, the calculation be made in this direction, it will be 
found that, estimating that one ton of oxide is used for every 2,000,000 
cubic feet of gas made, giving 28 cwts. of spent, the saving would repre- 
sent 0.44 cent per 1,000 cubic feet. 

Attempts have previously been made for commercially extracting 
sulphur from spent oxide ; the carbon bisulphide process being, per- 
haps, scientifically the most perfect. At the same time, practically it is 
highly dangerous ; and probably no gas engineer would admit if on his 
works. The existence of carbon bisulphide in the gas is not sufficiently 
welcome to him to lead him to seek a further acquaintance. But with 
benzol and similar oils, he is already well acquainted in the enrichment 
of gas; and even should the vapors escape, they have a familiar odor, 
and do not cause that distress to the human system which carbon bisul- 
phide does. On the other hand, should any be left in the oxide after 
the cleansing, it would merely tend to improve the candle power of the 
gas. [Samples of the cleansed oxide, and also of the extracted sulphur, 
were placed on the table for inspection. ] 

In concluding this paper, a few words of. protest against a custom 
ruling in the oxide market will not be out of place. It is well known 
that quotations usually contain a clause providing that any percentage 
of water in excess of 50 per cent. will be deducted from the invoice— 
meaning, apparently, that one-half of the weight. charged for is to be 
purifying material or an allowance will be made accordingly. Let it 
be assumed, then, that a delivery comesin containing 60 per cent. water. 
An allowance would be made.of 10 per cent., which, at first glance, 
appears fair and satisfactory. But it is the solid matter, not the water, 
that it is desired to buy ; and 60 per cent. water means 40 per cent. in- 
stead of 50 per cent. of oxide—four-fifths, or 80 per.cent. The reduction 
should, consequently, be at the rate of 20 per cent. 

It is, obviously, to the advantage of the sellers to make the moisture 
as high as possible ; andit is rarely found that they fail to do so. When 
a reduction is claimed, and they allow it, they pocket an equal amount 
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themselves, or. in other words, allow only one-half of what they should. 
Besides this, there are doubtless many cases in which the moisture is 
not tested, and no claim made; and then the sellers have all, instead 
of half, of what should belong entirely to the buyer. 

Taking the extreme case shows the folly of it ; so let us assume that 
100 tons of oxide are ordered, and the seller pumps 100 tons of water, 
pure and simple, intoa barge and delivers it. The invoice would be 
made out as follows: 


To oxide of iron. .....6.... 0006 , 100 tons. . 
Less excess of water, 50 per cent. 50 ‘* 
50 ‘* at $7.50 = $375. 


That is, $375 for 100 tons of water, and not a particle of oxide. It seems 
stupid, but it plainly illustrates the fact. One would naturally com- 
plain under such circumstances, but all the satisfaction one would get 
would be the reply, ‘‘ We admit your point, but it is the custom of the 
trade, so we regret we can do nothing in the matter.” 

At Tottenham, for some years, attempts have been made, with vary 
ing success, to break the custom. Combined action by all the members 
of this Association would no doubt put an end to the iniquity. 

Discussion. 

The President (Mr. 8S. W. Durkin, Southampton) said they had heard 
a very interesting paper, and he would be glad to hear any remarks 
which members desired to make upon it. Nodoubt it would afford 
them food for reflection. If it answered their purposes to clean their 
own oxide they would not have to buy quite so much. 

Mr. C. C. Carpenter, London, said the subject was one in which they 
were all interested, and for himself he cordially agreed with what Mr. 
Broadberry said, that in these days of cheap gas and sliding scales they 
could not afford to neglect anything which might enable them to work 
more economically. With reference to this method of recovering sul- 
phur from oxide, it seemed to him a novel one, and he could not con- 
ceive an apparatus better fitted to carry out the object the author of the 
paper had in view than that shown onthe diagram. Of course, the 
carbon bisulphide method had long been known, but Mr. Broadberry 
had given them cogent reasons why it should not be adopted ; and he 
could not conceive a better material for dissolving sulphur than that 
which Mr. Broadberry had suggested. Of course, it was only a ques- 
tion of economy, and Mr. Broadberry would be the first to admit that, 
working on an experimental plant, they could not yet attach a definite 
commercial value to the operation. He noticed that Mr. Broadberry 
estimated the saving at0.44 cent per thousand cubic feet ; but it seemed 
to him that to take one ton of oxide for every 2,000,000 cubic feet of 
gas was rather a large estimate. He did not know whether Mr. Broad- 
berry was referring to the use of oxide alone ; if he was not, he did not 
think he would require one ton for every 2,000,000 cubic feet of gas. 
With reference to the last portion of the paper, he supposed they had 
all experiericed the difficulty arising from the amount of water in bog 
oxide ; but there was a very simple way out of that—namely, to use, 
not bog oxide, but pure oxide of iron. They could get that at $7 a 
ton, and they could add as much water as they wanted. They had 
used the material very largely in the South Metropolitan Gas Company, 
and he very much preferred it to bog oxide. It was in an extreme 
state of division, and it had not the disadvantage of being mixed with 
clay as bog oxide was ; and they could get from it far more nearly the 
theoretical value than from bog oxide.’ Then, too, when the materia 
got fairly charged with sulphur, instead of rejecting the whole parcel 
they could add, say, 5 or 10 per cent. of the powdered oxide of iron 
again, and the material would be as fresh asever. He thought that 
was a very important advantage to be derived from the use of finely 
divided oxide of iron. He was sure they wereall obliged to Mr. Broad- 
berry for bringing forward this subject, which, although only a smal! 
one, was very important. 

Mr. C. E. Botley (Hastings) said that sulphur had been so low in 
price that it was difficult to get rid of their oxide, and that they had al- 
most to give it away. But spent oxide, contained other things besides 
sulphur. It contained cyanides, and for these they sot about double 
the price Mr. Broadberry estimated as the value of the sulphur. 

Mr. C. Gaudon (Lower Sydenham) said that Mr. Carpenter had told 
them that pure oxide of iron was to be got in the market for $7 a ton. 
He should like to know where it was to be got at that price. He 
thought Mr. Carpenter was going to refer to Weldon mud, or oxide of 
manganese, which was not pure oxide, but which was nevertheless a 
very efficient material. He should like to know from Mr. Carpenter 
where the pure oxide was to be got at anything like the price he had 
mentioned, and how much moisture it contained. — 





Mr. Carpenter thought he had better give that ivformation privately. 
Mr. N. H. Humphrys (Salisbury) said he had just bought a consign- 
ment of natural oxide from Gloucester that contained 90 or 95 per cent. 
pure oxide, 2 or 3 per cent. of moisture, and the rest earthy matter. 
Mr. T. May (Richmond) asked if the apparatus was patented, and if 
any royalty would have to be paid for its use. 

Mr. Broadberry said there had been very little in the discussion to 
which he had to reply. Mr. Carpenter had referred to the fact that the 
apparatus used was only an experimental apparatus, and that the fig- 
ures deduced therefrom were of little value. That he had quite admit- 
ted in his paper; and it was simply for the sake of placing the scheme 
before the members that he had brought forward the paper at all, when 
disappointed in not being able to have the full-sized apparatus. With 
regard to the quantity of oxide, he had estimated that one ton was used 
for every 2,000,000 cubic feet of gas; but that would be in gas works 
where oxide of iron was largely used for purification. Mr. Botley 
mentioned the cyanides in the spent oxide as increasing its value. 
That, of course, everybody knew. Oxide of iron that contained a large 
proportion of cyanides was more valuable than that which did not. He 
believed the inventors were working at a scheme for taking out the cy- 
anides from the oxide at the same time as the cleansing operation was 
going on. He believed the process would leave a small proportion of 
lime in the oxide, but he was not acquainted with their system of tak- 
ing out the cyanides. He thought the invention was patented, but he 
had no doubt the royalties would be included in the price of the appar- 
atus. As to the custom of only allowing for practically half of the ex- 
cess of moisture generally found in the oxide, he might add that no 
doubt it constituted a portion of the living profit, but while he thought 
the sellers were entitled to a fair profit, he did not think that was a fair 
way of making it. He thought it would be better to increase the price 
and make the profit in a direct way. If they did so, credit for the re- 
newed oxide might be taken in his paper at a higher figure. 








The Transverse Strength of Cast Iron and Its Shrink- 
age in Cooling.’ 





Some interesting experiments, made to determine the transverse 
strength of cast iron and also to illustratethe molecular changes which 
that metal undergoes in cooling from a liquid state, were described by 
Mr. W. J. Keep, M. Am. Soc. M.E., at the last meeting of the American 
Society of Mechanical Engineers at Detroit. These tests were made in 
connection with the work of the Committee of the Society on Standard 
fests and Methods of Testing Materials, but were contributed as inde- 
pendent papers by Mr. Keep, and not as a part of the report of the com- 
mittee. The main features brought out by these experiments are 
abstracted herewith. 

Transverse Strength of Cast Iron.—Altogether 19 series of tests 
were made, each series consisting of 9 tests of 4 x 12 in., 3-in. and 4-in. 
square bars; and a1 x 2-in. x 2-ft. bar. Series 1 to 12 and series 14 
also contained two tests each of 1-ft., 4-ft. and 4}-ft. 1-in. square bars, 
and two tests each of 1 x 2-in. x 1-ft. bars. The bars in Series 1 to 6, 
inclusive, were made of ‘‘ Iroquois” coke pig iron from Lake Superior 
ores ; in Series 7 to 12, inclusive, of ‘‘ Hinkle” charcoal pig from Lake 
Superior ore; in Series 13 to 15, inclusive, of ‘*De Bardeleben” coke 
pig from Southern red fossil ore ; in Series 16 to 19, inclusive, of the 
regular mixtures from four different foundries. These several series 
had their silicon varied by additions of high silicon, or silvery iron, so 
that the average silicon, by analysis, was for each in order as follows: 
Nos. 1 to 6, 0.81 per cent, 1.20 per cent., 1.88 per cent., 2.01 per cent., 
3.19 per cent., and 3.04 per cent ; Nos. 7 to 12, 0.93 per cent., 1.17 per 
cent., 1.67 per cent., 2.23 per cent., 2.71 per cent., and 3.05 per cent.; 
Nos. 14, 13, 15, 2.18 per cent., 3.18 per cent., and 3.51 per cent. 

The iron for each of the 19 series of test bars was melted in a cupola 
with coke, and the molding was like that of ordinary castings, sur- 
rounded by the conditions which are certain to surround all foundry op- 
erations. All the bars fer-an entire series were cast from one mixture, 
melted and drawn from the cupola at once, and poured at the same 
time into molds which were of uniform composition. For this reason 
the larger the casting the more slowly the metal cooled. Each increase 
in size represents a slower rate in cooling, which caused the grain to be 
more coarse and loosely put together in the larger castings. 

Figs. 1 and 2 show graphically the results obtained from the tests 
with the records of all the larger bars reduced to the dimension of a 
4 inch bar 12 inches long, to enable direct comparison. The cause of 
much of the irregularity shown in these diagrams is the varying con- 
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has been the practice to use the least silicon that would produce the 








ditions which surround all foundry operations. Practical iron found- 






ing cannot be separated from such influences, which produce variations 
in each casting. Fig. 3 is an ideal chart in which the influences which 
caused the variations in the record of the different sizes of bars have 
been eliminated, every condition being made uniform. 

The following are Mr. Keep's conclusions in regard to what the tests 
show : 





requisite softness. It is because of variations in conditions, that cannot 
be avoided by the founder, that in cast iron we must allow a very large 
factor for safety. 

4. The record of one size of test bar cannot indicate the strength of 
another size, for the reason that, with the same iron, aside from the 
local causes of derangement, any change in size—or, in other words, 








1. The strength increases in the }-inch bars with each increase of | any change in the rate of cooling—will change the grain and strength. 
silicon up to as high as 3.50 per cent. The castings are also softer with | Each mixture of iron, and each percentage of silicon, will produce the 
each increase of silicon. This corresponds with foundry experience. | best results in some one single size of casting, and not as good a result 

2. The strength decreases as castings increase in size, when both large | in any other size. 
and small castings are made from the same iron. Decrease in strength; 5. The term ‘cast iron” does not indicate a definite composition, 
is more rapid in castings between the sizes of 4 inch and 1 inch than | whose strength in a test bar, broken transversely, varies directly as the 
between larger sizes. | square of the height, as the breadth, and inversely as the length. The 

3. The decrease in strength is greater and more rapid with each in-| metal is strong according as its grain is close and fine, and this is gov- 
crease of silicon. In each of the charts the curve representing the | erned by the percentage of silicon and by the rate of cooling, and by 
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Figs. 1 and 2.—Diegrams showing results of transverse tests of cast 
iron bars of different sections and lengths all reduced to size of smallest 


bar, 44 x % x 12 inches. 
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Fig. 4.—Sketch of Apparatus for Recording Autographic Cooling Curves for Cast Iron. 


strength due to the lowest percentage of silicon begins lowest on the 
ordinate of the }4-inch test bar, but owing to the decrease of strength 
due to each increase in size of test bar the curve ends on the ordinate of 
the 4-inch bar at a point much lower than that at which it began. 

The curve representing the strength due to the highest percentage of 
silicon begins at the highest point on the ordinate of the 4-inch bar, and 
because the increase of silicon causes a more rapid decrease of strength 
in the larger bars, the curve drops much more rapidly than the low 
silicon curve. This causes the distance between the curves to diminish 
as the size of the bars grows larger. 

That increase of silicon weakens large castings is in accord with shop 
experience and with general opinion. The fact that a small casting 
grows stronger with each increase of silicon (at least up to 3 per cent.) 
does not seem to have been noticed, probably because test bars of 1 
square inch area have been used. It is the experience of makers of 
castings thicker than 1 inch that any increase of silicon softens the cast- 
‘ing, but at the expense of strength. For large castings, therefore, it 





local conditions over which the founder has no control. Therefore the 
test records of most investigators are of little value, because they were 
not aware that a large casting, cut down to another size, was weaker 
than if cast to size, and they were not aware that a variation in silicon 
would strengthen a small casting and weaken a large one. Their work 
would be comparable with other tests if all had recorded the percentage 
of silicon, or the shrinkage, which would give an idea of the amount 
of silicon, and if they had stated whether the casting was cast the size 
at which it was tested, or what size it was before it was cut down to the 
required size. In the latter case, however, the test would be of little 
value, as no casting has the same grain all the way through. The char- 
acter of the original irons, also, or the heat of the cupola at the time 
the iron was melted, may change the strength, outside of the influence 
of silicon or the rate of cooling. 

Some have conceived that the size of test bar which would give the 
most uniform results for all cast iron mixtures would be the best size 
for a standard, The idea would be to have the least difference between 
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the highest and the lowest record and the greatest uniformity in results. 
An examination of Figs. 1 and 2 shows at a glance that the 1-inch bar 
best fills these requirements. This size shows very nearly the same re- 
cord of each percentage of silicon. But as each curve crosses each of 
the others, there will be a size of casting which will show the same 
strength in both a high and a low silicon iron, and a test bar of this 
size would give no indication as to the difference in the metal in these 
irons, but the results of such a test bar would be absolutely uniform. 
While the 1-inch test bar gives results nearer together than any other 
size, yet for light or heavy machinery irons it does not give intelligible 
results. 

The strongest iron is that which contains the amount of silicon 
necessary to remove brittleness in the individual size of casting, and to 
produce the closest possible grain. To produce the strongest castings 
resolves itself into methods for producing a close grain free from brit- 
tleness, (1) by using a low silicon iron for large castings, and (2) by 
using a higher silicon iron, which naturally has a close grain. 

The first method, using low silicon pig iron, is in most common use, 
and the latter method requires the knowledge that a closing of the grain 
produces strength, and also that a pig iron with a close grain will make 
a close grained casting. If the founder has learned this, he is on the 
right track. When the principal of keeping the grain uniform and 
close and the iron soft has been learned, pig iron from almost any fur- 
nace can be found with a suitable grain. The mixture that produces 
the strongest }-inch bar with the closest grain will also show great- 
est strength in a four inch casting, if the grain is kept close. Pow- 

dered ferro-manganese is often thrown into a ladle to cause a fine gran- 
ular structure. Wrought iron borings or chips put into a cupola along 
with the pig iron will also cause the grain to be close. A rod of 
wrought iron is sometimes held in the spout of the cupola, so that the 
end may melt off and mix with the metal. An old file is sometimes 
melted in a ladle for the same purpose. Cast iron chips or turnings are 
sometimes placed in wooden boxes, with the covers nailed on, and 
charged along with the pig iron, to cause an even and close granular 
structure in the casting. The most profitable line for experiment is to 
find cheap practical methods for closing the grain. The grains should 
be of uniform sizes and of the smallest possible dimensions. 

If the grain could be closed still more, we should finally obtain the 
result marked ‘‘imaginary casting” in Fig. 3; and if the nature of the 
metal could be so changed that slow cooling would not open the grain 
at all, but leave it the same as in the }-inch bar, the diagram would 
be a horizontal line, and then, and only then, strength would vary as 
the square of the height, and as the breadth, and inversely as the length 
which would be perfection, but which can never be reached in foun- 
dry practice. 

Regarding what the experiments show respecting the strength of cast 
iron as influenced by chemical composition, it will be seen that silicon 
is the controlling element, and its influence has already been ex- 
plained. 

It is the universal opinion that strength is mainly due to the com- 
bined carbon which the casting contains, and that weakness is caused 
by changing it into graphite, which mechanically separates the grains. 
Combined carbon weakens cast iron. In each of the charts we see that 
in the }-inch bars, with each increase in silicon, the combined car- 
bon is decreased, and that the strength is increased in the same propor- 
tion. In the half inch test bars of each series, containing about 1 per 
cent of silicon, the combined carbon was about 1.50 per cent., and the 
iron was weak because it was brittle. As combined carbon decreased 
in the }-inch bars with each addition of silicon, the brittleness de- 
creased. This is shown strikingly in Series 14,13and15. The }-inch 
bars show the natural strength of the iron. 

Combined carbon may decrease as castings are larger, but the 
strength always decreases. This decrease of combined carbon and of 
strength are both caused by the slow cooling, and the decrease of com- 
bined carbon has nothing to do with the decrease of strength. 

The general opinion 1s that graphitic carbon causes weakness. The 
carbon in a casting, so far as has been: proved, is either combined or 
graphitic. If one decreases, the other must increase. Therefore, if 
combined carbon produced strength, the same facts that seemed to war- 
rant this conclusion of the chemists seemed to prove that graphitic car- 
bon produced weakness. Again, in graphitic iron, the grain was 
coarse, and the flakes of graphite lay between the grains, and it seemed 
self-evident that these graphitic flakes must of necessity separate the 
grains of iron and cut the casting up. From an examination of these 

-series, strength or weakness seems to be absolutely independent of this 
element. The looseness of the grain, produced by slow cooling, so sep- 
arajes the grains that there seems to be more than enough room for the 








flakes of graphite to lie in the open spaces. It may be even doubted if 
the graphite ever gets between the grains to make their union less per- 
fect. The graphitic scales seem to have formed in the spaces after the 
openings have been formed, and either act as a cushion, or the scales 
lie loosely in the cavities. This latter supposition seems plausible, from 
the fact that when pig iron, or a casting as large as a pig of iron, is 
broken, scales of graphite fall out in great abundance. 

Regarding the bearing of total carbon on the question of strength, 
the series described in this paper do not present enough data to form 
any conclusions. 

These 19 series bring out many interesting facts regarding sulphur. 
The universal opinion seems to be that sulphur is a damage to cast iron, 
but we can find nothing to show a ground for the origin of the opinion 
that prevails. Sulphur is not by any means uniform in the 19 series, 
but there is not the least indication of evil result from its presence in 
the series containing the highest sulphur. 

Molecular Changes in Metals Due to Varying Temperature.—As 
metals shrink in proportion as they lose heat, the autographic record 
of such simple shrinkage should be a curve showing these proportions. 
Autographic records of cast iron during its cooling from a molten to a 
cold temperature show peculiar uniform irregularities in the curve be- 
fore the shrinkage due to decreasing temperature alone takes place. 
This irregularity of the first part of the curve is caused by a rearrange- 
ment of the crystals, and is purely a physical process. 

Fig. 4 is a sketch of the apparatus used for making the autographic 
records of the expansions and contractions of cast iron when cooling. 
A mold is made for a 1 x 1x 26 inch test bar. In the front of the flask 
recesses are cut to allow the end of this mold to be reached. The top 
of each end of the mold is covered with a piece of tin, having a }-inch 
round hole in it, the two holes being 24} inches apart. Through these 
holes are passed }-inch steel pins. It will be seen that when the mold 
is filled, the molten metal surrounds the pins, and any expansion or 
contraction of the bar pushes the pins apart, or draws them nearer to- 
gether, as the case may be. A lever having a }-inch hole in its shorter 
arm is attached to each pin. These levers are pivoted at the edge of 
the flask, and the outer ends multiply any motion of the test bar ends 
ten times. One arm moves a slide which carries a pencil, and the other 
arm moves a slide upon which is located a cylinder which carries the 
ruled record paper, and also carries a clock which revolves the cylin- 
der one complete revolution per hour. As one arm moves the pencil, 
and the other moves in an opposite direction the slide which carries the 
cylinder and clock; the record is the sum of the motion of the two ends 
of the test bar. 

The curves obtained with this apparatus varied in shape with the 
changes in the chemical and physical combination of the iron. Iron 
with silicon quite high made the most attractive curve, and this curve, 
Fig. 5, is therefore taken as an example. This curve shows that the 
casting remained fluid for one minute, during which time the ends of 
the bar remained stationary. When the whole of the test bar had be- 
come solid it expanded for 16 minutes. This expansion began 14 minutes 
after the mold was filled, increased until 34 minutes, and then decreased 
until 7 minutes. This may be called the first expansion. The expansion 
then increased until 8 minutes, and decreased again until 10 minutes. 
This may be called the second expansion. A very great expansion then 
took place, rendering its maximum between 12} and 14 minutes, and 
decreasing until 16 minutes, or a little later. This may be called the 
third expansion, When these expansions are completed, the regular 
shrinkage curve from the loss of heat is formed. 
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Fig. 5.—Typical Cooling Curve of Cast Iron Bars. 


To get an explanation of Fig. 5, 18 test bars 1 inch square and 1 foot 
long were poured at the same time as the 2-foot test bar from which the 
diagram was taken. As the bars were made in a snap flask, there was 
nothing around the bar but sand. The first bar wasnumbered 19. At 
the end of 1 minute the iron in the gate was still fluid. At 1} minutes 
the sand was cut away and the bar taken out, but it broke by its own 
weight, though it was not fluid. One half of this bar was dropped into 





a barrel of ice water, and the other half was allowed to cool in the air, 
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At the end of each minute thereafter the sand was cut away from a bar 
which was broken. and half of itdropped into the ice water. From the 
fact that the cooling of a 4-inch bar in water cannot be instantaneous, 
and that anything short of that would allow achange in crystallization, 
the quenched bars give only a faint idea of the condition of the iron at 
the time it was taken from the mold. 

Each bar was a little stronger than the preceeding one, and as soon 
as it could not be broken with a pair of pincers alone, one-half of the 
bar was placed in a hole in a heavy block of iron, when a wrench of 
the pincers would break it. Then alight blow of a hammer, and to- 
ward the end quite a sharp blow from a five pound hammer was needed. 

The curve in Fig. 5 was then divided according to the times of break- 
ing the 18 bars, to see which belonged tothe different parts of the 
curve. Previous to making the bars described, and while another 
curve was being made, a similiar number of bars numbered from 1 to 
18 had been broken. 

An examination of the fracture of these two series of quenched bars 
shows a great change in the crystalline structure before and after the 
third expansion, but these fractures do riot at all show what the iron 
really was, because quenching cannot entirely prevent the crystals as- 
suming their natural form. To get an approximate idea of the state of 
the iron, the bars numbered 19, 25 and 30 were selected for analysis ; 
No. 19 before the iron was solid, No. 25 during the second expansion, 
and No. 30 just as the third expansion had reached its maximum. The 
combined carbon in bar No. 19 was 0.60 per cent. ; in bar 25, 0.45 per 
cent., and in bar No. 30 it was 0.06 per cent. From the location of the 
curves, bars 26, 27 and 28 were probably as hard and contained as much 
combined carbon as No. 25. As bar 28 probably contained 0.40 per 
cent. combined carbon, and as bar No. 30 contained only 0.06 per cent. 
combined carbon, which is the same percentage as was contained by 
the portion of the bars which were allowed to cool in the air, it appears 
that the change of combined carbon into graphite takes place in less 
than one minute in a casting 1linch square, cooled in its own mould, 
and that this is the time when hard iron changes to soft iron. After 
the third expansion no further change in the crystalline structure took 
place, and the shrinkage curve was that ordinarily made by the loss of 
heat. The bars Nos. 19 and 25 wereso hard that they could not be 
touched with a drill, and it was very difficult to break off enough for 
analysis. It would seems that the bars were much harder than could 
be accounted for by the 0.60 per cent. of combined carbon, while bar 
No. 30 was very soft. The final arrangement of crystals took place 
during the third expansion, and at that time the iron became soft. 

The remainder of the paper is devoted for the most part to a considera: 
tion of the different curves obtained in different tests, and which vary 
in form with variations in the chemical and physicial compositions of 
the iron. As the paper draws no very definite conclusions in this dis- 
cussion as to the effect of the proportions of the various elements enter- 
ing into these different compositions, we do not give the discussion 
here. The main point brought out is that certain molecular changes, 
or rearrangements of the molecules, take place during the early part of 
the cooling of iron castings; that apparently these take place forany par- 
ticular iron at definite temperatures, and that the change of combined 
carbon into graphite carbon occures during the so-called third expans- 
ion. The experiments will be continued with the view of definitely es- 
tablishing the full significance of the curves described. 








Historical Notes of the Steam Engine. 
wisi in 

The following interesting excerpt is from the Presidential Address of 
Sir Benjamin Baker, before the Institution of Civil Engineers: 

When the illustrious James Watt directed his attention to the im- 
provement of the steam engine the Seven Years War had just ended, 
and the country was weary of foreign and civil strife and longed for 
the advancement of its material prosperity. The establishment of the 
first iron works in Glasgow, the deepening of the Clyde in 1760, and 
the opening of the Bridgewater Canal, would naturally lead an original 
mind like Watt’s to foresee some of the vast consequences of the de- 
velopment of manufactures and inland transport, and the hopeful spirit 
of the times acted as a stimulant to many other inventors. Thus, while 
Watt decided upon separate condensation in 1765, and patented improve- 
ments leading up to the double acting rotary beam engine in the years 
1769, 1781 and 1782 respectively, we find that the years 1767, 1768, 1779 
and 1784 successively saw the births of Hargreaves’ spinning jenny, 
Arkwright’s spinning machine, Crompton’s mule, and Cartwright’s 
power loom. Without these and similar improvements there would 
have been as little demand for Watt’s engine as for Lesseps’ Suez Canal 
before the development of steam navigation in the British marine. 








It is difficult for us to realize that in the years referred to England 
was chiefly dependent upon her American colonies and Russia and 
Sweden for the supply of bar iron, and that Birmingham was popu- 
larly regarded as the center of the iron industry of Great Britain. The 
latter fact is illustrated by an ambitious poem of the time, entitled 
‘* Panegyric upon Iron :” 

Soon o’er thy furrowed pavement, Bremicham ! 
Ride the loose bars obstrep’rous ; to the sons 

Of languid sense and frame too delicate 

Harsh noise perchance, but harmony to thine. 

In 1751 application was made to Parliament for the admission of bar 
iron duty free from our own colonies, and an act was passed authoriz- 
ing this so far as the port of London was concerned, but admitting pig 
iron only at other ports. A clause, however, was inserted in the act 
prohibiting the carriage of American bar iron beyond ten miles from 
the city, with the acknowledged object of preventing the wagons which 
brought manufactured iron work from Birmingham and Walsall re- 
turning home laden with bar iron, and so furthering competition with 
London iron workers. There was to be no free trade, in fact, between 
London and Birmingham. As, however, the dearness of coals and the 
heavy duties thereon prevented the setting up of manufactories in Lon- 
don, the act was practically a dead letter, and another appeal to Parlia- 
ment was made in 1755. In the petition the method of manufacturing 
bar iron was explained to members of Parliament in these words : ‘“The 
first process is to refine the iron from the ore, and the only fuel proper 
foe this operation is charcoal. The next process is to meliorate the iron 
still by means of a charcoal fire to render it malleable and draw it into 
bars under the strokes of a great hammer. After that the iron comes into 
the hands of the manufacturers, the use of wood charcoal is from thence- 
forth entirely laid aside, and they perform all their operations with pit 
coal.” It was further stated that Swedish iron was charged with 
£3 12s. 6d. per ton export duty on leaving Sweden, and £2 8s. 6d. im- 
port duty on arriving in this country ; that the Swedes had limited the 
production, and the Empress of Russia forbidden the erection of more 
iron works, and that ‘‘ the present alarming connection of Russia with 
France should rouse us the more to turn our thoughts toward our col- 
onies for supply.” 

On the very eve, therefore, of Black’s discovery of the ‘‘ latent heat”’ 
of steam, and Watt’s practical application of the theory to the steam 
engine, Parliament and the public at large had not the dimmest percep- 
tion of the momentous revolution which was to change Great Britain 
from a suppliant buyer of bar iron from abroad to the manufactory of 
all kinds of iron and steel for the world. Indeed, some years after 
Watt’s first patents, Parliament was asked to grant bounties on Amer- 
ican pig iron, but in 1783—that is to say, a year after his patent of the 
rotary steam engine, Sir John Dalrymple, a Scotch ironmaster, pub- 
lished a pamphlet in which he expressed the opinion that Watt’s inven- 
tion will give the command of the iron trade of the world to Great 
Britain, and take it forever, or at least as long as the industry and lib- 
erty of Britons remain, from the Northern Kingdoms and from Amer- 
ica, because Britain is the only country in which seams of coal, iron 
ore and limestone are found in the same field, and of short water car- 
riage to the sea. This opinion, however, was not the general one, for 
Watt’s 20 years’ work had up to that time been treated with indiffer- 
ence both at home and abroad. Later on the swing of the pendulum 
caused an error in the opposite direction, and the public attributed to 
Watt’s foresight and genius results which we, who see things in their 
true perspective, know to have been the ordinary consequences of the 
law of demand and supply. 

Up to the middle of the last century such manufactories as existed 
were established where water power was available, and naturally no 
deman@ existed for the more expensive steam power. At certain places 
where water at times ran short Smeaton and others adopted the atmo- 
spheric pumping engine to supplement the supply of water to the over- 
shot wheels. As the population of the country increased, and com- 
mercial questions for the first time began to be regarded of paramount 
importance, the improvement in trades and manufactures rendered it 
necessary to find other sources of power than water, and when the ne- 
cessity arose the engineers of the time, of course, found no difficulty in 
developing the hitherto neglected steam engine, just as electrical appli- 
ances of all kinds are now being developed in response to present de- 
mands. 

Even now we occasionally find writers and public speakers referring 
to the steam engine and its momentous results as the outcome of a bril- 
liant inspiration of Watt’s transcendent genius, for which the world 
would have vainly waited had not Watt been born. If there is one 
lesson that history teaches us beyond all question, it is that when the 






















































980 American Gas 





Light RHournal. Dec. 16, 1895. 








time comes the man is never found wanting. Watt himself never 
claimed to be either a scientific or mechanical genius. Writing in 
1808, he said: ‘‘ My soul abhors calculations, geometry, and all other 
abstract sciences ;” and again he said, ‘‘ I am not over-anxious about 
fame, yet Iam more proud of the parallel motion than of any other 
‘mechanical contrivance I have ever made.” Judging from present 
engineering practice, we may think that this was an unfortunate foun- 
dation for Watt to base his future fame upon, as the parallel motion is 
of no interest now except as a geometrical problem. 

There are two points in connection with the early history of the steam 
engine which have always appeared to me absolutely astounding and 
incomprehensible ; first, that any mechanic of the period, accustomed 
all his life to work his lathe by treadle, connecting rod and crank, 
should imagine that the application of the crank toa single-acting steam 
engine was an “‘ invention,” and actually securea patent for the same ; 
and secondly, that a man of Watt's ability and experience should en- 
deavor to circumvent that patent by himself patenting that fearful 
‘*back-lashing ” nightmare, the so-called ‘‘sun-and-planet” motion. It 
is not less remarkable that Smeaton about the same time, when report- 
ing on a paper submitted to the Royal Society, of which he was a Mem- 
ber of Council, condemned the crank and flywheel because of the im- 
agined difficulty arising from the stopping of the heavy reciprocating 
mass at each end of the stroke, and expressed the opinion that the use 
of the flywheel would be a greater incumbrance to a mill than a water 
wheel to be supplied with water pumped up by an engine. 

There is nothing, therefore, in the history of the development of the 
steam engine, or in the brilliant career of Watt, to lend support to the 
theory that the progress of mankind is dependent upon the periodic ap- 
pearance on the stage of some actor of inspired genius; but, on the 
contrary, many illustrations are afforded of the fact that men of the 
highest ability and experience are as apt to be wrongin their forecast of 
events and in their estimates of the relative importance of their own or 
other person’s investigations or inventions as are those of humbler 
powers. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
scenelinenias 
It is announced that the Akron (O.) Gas Company has been pur- 
chased by a syndicate of which John R. Walsh, of Chicago, President 
of the Equitable Trust Company, is the head. The purchase price is 
said to have been $500,000. 





THE City Council of Newport, R. I., has accepted the bid of the New- 
port Gas Light Company to furnish 500 or more lights for a term of 
three years at the rate of $1.30 per 1,000 cubic feet. 





City Gas INSPECTOR MEED, of Minneapolis, Minn., in his monthly 
report for November, furnishes the following: The average candle 
power of gas furnished was 24.34; the proportion of sulphur was 19.26 
grains, and that of ammonia was .64 grains per 100 cubic feet. The av- 
erage maximum pressure was 2.39 inches, and the minimum 1.80 inch. 
From this it will be conceded that Minneapolis is receiving a very fair 
article in the way of illumination. 





THE Hasbrouck Heights (N. J.) Light, Heat and Power Company 
has applied for permission to lay gas mains through Carlstadt. The 
necessary permission will probably be granted. 





THE syndicate which has secured a controlling interest in the capital 
stock of the Norwich (Conn.) City Gas Company is composed of S. M. 
Young and George E. Terry, of Waterbury, Samuel Fessenden, of 
Stamford, Morris F. Tyler, of New Haven, Garrett A. Hobart, and Ed- 
ward T. Bell, of Paterson, N. J., and Henry Hayes. 





A. CORRESPONDENT forwards the following from Hamilton, Ontario, 
under date of Dec. 3d: Judge Snider to-day gave his decision in the 
appeals of the Gas Light Company, striking off $110,000 ; $100,000 for 
the assessment of right away for the Company’s pipes on the streets and 
$10,000 on the meters. His Honor, in his judgment, said : ‘‘ The first 
question I have to determine is whether any of this subsoil of thestreets 
is realty of this Company within the meaning of the assessment act. 
Although this question was not directly raised in the Toronto case, the 
Chancellor has stated his views on the point. He says he thinks the 
better view is to treat the mains and so much of the soil as is used there- 
with as a realty of the Company, and in this respect assessable. ‘As 
to this underground soil,’ he proceeds to say, ‘ the Gas Company is both 
owner and occupier.’ Even if I were not bound by this portion of the 


judgment I should arrive at the same conelusion on the authorities 





therein referred to, and in the judgment of the learned Judge of the 
County Court of the County of York in the same matter; but I con- 
sider this limited to that portion of this underground soil exclusively 
occupied by the Company with its mains, that is the displaced portion 
and the soil immediately touching these pipes. The question then arises 
as to the proper valuation of this subsoil. It seems to me that, placed 
where it is, it has no commercial value. Its only value is as a support 
and protection of these pipes, and is only sufficient to give the nature 
of realty in these mains. Apart from the mains it is not marketable. 
The assessor’s reasoning whereby he values it at the price of so many 
surface acres, including the soil under and the space above, is so mani- 
festly wrong that no argument is required to show its fallacy. None 
of the Company’s money is invested in it, none of its capital stock is 
there. It seems to me any valuation placed upon it beyond a nominal 
valuation would be purely arbitrary, in fact, mere conjecture. The 
right to break up the surface of the street to get to it when and where 
necessary cannot, in my opinion, form any proper element in such 
valuation under the assessment act. It is proved that the valueof these 
second-hand pipes as old iron, for which alone they could be sold if 
apart from this ‘ going concern,’ would be $9,300, less the cost of getting 
them out of the ground. Their value as part of this ‘ going concern’ 
is $75,000. Now, what gives this additional value? It seems to me it is 
made up, at least partly, if not entirely, by the support and protection, 
and the right of the support and protection, of the underground soil. 
Without this support and protection the assessment of these old pipes 
would be excessive. For these reasons, in confirming the assessment 
of the mains for $75,000, I have exhausted the Company’s whole assess- 
able real estate in the streets. Theassessment will therefore be reduced 
to $75,000." Judge Snider held the meters were personal property and 
not real estate. 





AN inclosure from Corning, N. Y., says that President Frank D. 
Kingsbury, of the Corning Gas Company, makes the announcement, 
through Secretary E. B. Seymour, that on and after January Ist, 1896, 
the price of gas will be reduced from $2 to $1.50 per 1,000 cubic feet. 





AN interruption to the gas supply at Danielson, Conn., occurred a 
few nights ago, caused by a fire at the works of the Gas Company, 
which practically destroyed one end of the plant and left the town in 
darkness. 





THE Columbus (O.) Gas Company has just paid its employees their 
first dividend under the profit-sharing arrangement recently adopted by 
the Company. The men receive the same per cent. dividend as do the 
stockholders, it being based, however, upon the salaries and wages 
paid. 

AT a meeting of the Board of Supervisors of Poughkeepsie, N. Y., 
held December 4th, it was decided to accept the offer of the Poughkeep- 
sie gas works to light the jail and court house at the rate of $1.75 per 
1,000 cubic feet, the total amount for said service not to exceed $650 for 
the year. This is an advance of $184 over the amount paid to the Gas 
Company last year for the same service, but was made necessary by the 
excessive consumption of gas in the jai! building, above the normal, 
and which resulted eventually in a loss to the Company. 








THE annual meeting of the Carondelet (Mo.) Gas Light Company 
was held on the morning of December 2d, and resulted in the re- 
election of the three following Directors, who will serve two years: 
Messrs. Charles Green, I. H. Lionberger and James Campbell. The 
hold-over Directors, whose terms expire next November, are Judge G. 
A. Madill, John Scullin, Henry C. Scott and Alexander C. Ross. Man- 
ager Taylor Stith has made the official announcement that, commenc- 
ing January Ist, 1896, the price of illuminating gas in Carondelet will 
be reduced from $1.25 to $1.10 per 1,000 feet, and gas for fuel from $1 to 
90 cents per 1,000. These prices will be subject to the usual discount of 
10 per cent., making the net cost $1 and 80 cents respectively for illum- 
inating and fuel gas. 





Gov. ALTGELD, of Illinois, during an address before the Board of 
Trade at Chicago recently, had the following to say touching matters 
gaseous : ‘In Massachusetts they have a State Board which has the 
power to fix the price of gas in every city in the State. Itis required to 
make an examination of the value of the plant, the cost of making gas 
and the various facts that should be considered, and it then fixes a price 
for gas which shall produce simply a fair income on the investment and 
conduct of the business. This is intended as a protection of the public. 
On the other hand, the law aims to protect the company against black- 





mail by city councils, and provides that no new company shall be 








Dec. 16, 1895 


Amertean Gas Light Fournal. 


981 








chartered to go into the gas business unless, in the judgment of the 
board, the public interests require it. The effect of this law, as I under- 
stand it, has been'to furnish gas at reasonable prices to the people of 
Massachusetts on the one hand and to relieve the gas companies of the 
limitless expense incident to the blackmailing operations of local officials, 
so that as a result gas properties are no longer speculative in their 
nature, but are treated as a good investment, and being freed from such 
unnecessary expense companies are able to furnish cheaper gas. I wish 
to say that the era of competition seems to be crawing to a close in our 
country and that governmental regulation, weak as it may be, seems to 
be the only practicable remedy or protector of the public that is yet 
visible.” This is a reasonable estimate of the effects of the Massachusetts 
policy, and coming from so radical a person as Mr. Altgeld, it ought to 
be a warning to that class which would plunge the State into public 
ownership of lighting and similar industries. 





Tue Derby (Pa.) Gas Company has been absorbed by the Delaware 
County Gas Manufacturing Company. The new Company intends to 
extend its mains to the boroughs of Sharon Hill, Collingdale, Colwyn, 
Yeadon, Clifton and Lansdowne, for all of which it has charters, and 
the price of gas for lighting purposes will be $1.25, and for manufactur- 
ing and heating, 70 cents per 1,000 cubic feet. 





TuHaT the Citizens Electric Light Company, of Salt Lake City, Utah, 
is in desperate straits as regards its hold on existence, will be seen from 
the cireular recently sent out by said Company, a synopsis of which 
reads as follows : ‘‘ The Citizens Electric Light Company announces to 
its patrons the following schedule of prices for the month of November ; 
Arc lights, 10 o’clock service, $1.50 per month ; 12 o’clock service, $2 
per month ; all night service, $2.50 per month. Incandescent lights 
(16-candle power), 10 o’clock service, 20c. each per month ; 12 o’clock 
service, 30c.; all night service, 40c. Residence lights (16-candle power 
incandescent), 15c. each per month. These prices apply to all consum. 
ers, regardless of contract rates. All burned-out lights exchanged 
gratis as heretofore.” These rates are a cut of about 75 per cent. when 
compared with the rates in force before the competition of the Citizens 
Company started the slashing of rates. The monthly bills now being 
made out will all be figured on that basis, regardless of the contract 
rates. The residence rate is figured flat at 15c. because of a lack of 
meters, buta low rate is promised under the reign of meters. This is 
the first strongly aggressive move of the Citizens Company in the mat- 
ter of rate slashing. It probably means a war of extermination. A 
fight is also about to be inaugurated over the municipal work. The 
contract with the old Company will expire on March ist next, and an 
effort will be made to secure the renewal of the contract for the Citizens 
Company. In order to do this it will be necessary to give the new Com- 
pany time to set its poles and make its connections, and the proposition 
now is to have the Council, as soon as the new one is organized, ask for 
bids for the lighting and settle upon the favorable Company in time to 
admit of a setting of poles. It is argued that if this cannot be done the 
approach of the expiration of the contract will find thecity at the mercy 
of the old Company. At the above rates it would be a wise move for 
the city to make along term contract with the Citizens Company, and 
Supt. Kempf, of the Gas and Electric Light Company, would undoubt- 
edly prefer that the Citizens Company got the plum. 





THE San Francisco (Cal.) Call, under date of November 27th, has the 
following to say regarding the San Francisco Gas Light Company : 

There is soon to be more competition in electric lighting in San Fran- 
cisco. The new competitor of the four Companies now in the field— 
the California Electric Light Company, the Edison Light and Power 
Company, the Sacramento Electric Light and Power Company, and the 
Virginia and Gold Hill Electric Light Company—is the San Francisco 
Gas Light Company, which in a sense is a competitor at the present 
time. But the Company intends to establish a large electric plant in 
conjunction with its gas works, and enter directly into competition for 
electric business. Just how extensive the new plant will be, where it 
will be located, and the general details of the new enterprise, have not 
as yet been decided upon, but it is a settled fact that the plant will be 
established, and the plans as thus far developed contemplate the begin- 
ning of operations in a very short time. The system, it is understood, 
will be the Siemens-Halske, in fact, O. 8. Lyford, of Chicago, the engi- 
neer of that Company, is in the city negotiating with the Gas Light 
Company for the adoption of the system. J. B. Crockett, President of 
the Gas Light Company, when seen last evening relative to the report 
that his Company was about to branch out in the lighting business, said 
it was too early to give any details of the Company’s plans, that they 








were not fully enough developed as yet, but admitted it was the inten- 
tion of the Company to establish an electric plant. He said: ‘‘I can’t 
tell you how extensive the plant will be or where it will be located. We 
have not come to that yet; but we are in the lighting business and want 
to be in it for all it is worth. We have decided, therefore, to put in an 
electric plant, and it will be large enough to furnish light for the entire 
city. Mr. Lyford, of the Siemens-Halske system, is here figuring with 
us on the matter, and it will probably be that system we will use. I 
can give you nothing further that is definite until he has finished mak- 
ing his estimates and I have submitted his proposition to our Company.” 





IsABEL KIRCHHOFFER, daughter of Mr. and Mrs. John Maybury 
Young, was united in marriage to Mr. Albion Lambert Page, at the 
home of the bride’s parents, ‘‘ Ingleside,” Madison, N. J., on the after- 
noon of December 11th. The groom is a worthy son of the late George 
Shepard Page, and his many friends in the fraternity will join with us 
in hearty congratulations over the happy achievement of his heart’s 
desire. 





Tue Berlin Iron Bridge Company, of East Berlin, Conn., has just 
completed for the United States Projectile Company, at South Brook- 
lyn, N. Y., the steel framework for a new annealing room. The build- 
ing is 100 feet wide and 150 feet long, and is designed to be a fireproof 
structure. 





WITH consolidation in Brooklyn an accomplished fact, and having 
also in mind the provisions of the Wray bill affecting gas contracts, the 
following from the Eagle of the 9th inst. is interesting and significant: 


The Board of Aldermen met at 2:10 this afternoon. Alderman J. 
Walkeley, Chairman of the Committee on Gas and Electricity, said 
that there would be no report to-day from that committee in reference 
to bids and contracts for street lighting by gas. Last week the commit- 
tee or a majority of them agreed to report in favor of bids and con- 
tracts for five years with a sliding scale of prices. A report was pre- 
pared, and it was understood that it would be signed by Aldermen 
Walkeley, Volmer and Leich. To-day Ald. Leich refused to sign the 
report. He said that as the Mayor had intimated an intention to veto 
such a proposition, he did not care to vote for the measure, as its adop- 
tion might make political capital at the expense of the Board. Mr. 
Leich also said that the report as now prepared is not the same as that 
which was agreed to last week. Mr. Walkeley was asked if this was 
true. He replied that the report was exactly the same as the one which 
Mr. Leich had agreed to vote for at the last meeting of the committee. 
Mr. Leich, when spoken to by Ald. Volmer, said that the matter should 
now be dropped. The Board was being pounded for proposing it. Vol- 
mer said he did not care for that. The following was read : 

To the Honorable, the Common Council of the City of Brooklyn: 
The Mutual Gas and Electric Company, a corporation duly organized 
andexisting under the transportation corporation law of the State of 
New York, calls the attention of your honorable body to its application, 
submitted some months ago to your honorable body, for the municipal 
consent to lay conductors for conducting gas through the streets, etc., 
of the city of Brooklyn, under such regulations as may be prescribed, 
and to the offer in such application contained that in the event of re- 
ceiving the consent of your honorable body, as aforesaid, it, the said 
Company, its successors or assigns, should and would at all times 
of operating under the said consent for the manufacturing and supply- 
ing of gas to the said city, furnish and sell gas to the full extent of its 
plant, at and after the rate of $1 for each 1,000 cubic feet, and also to 
the offer therein contained to pay to the said city of Brooklyn for such 
consent the sum of $2,000 per annum. The Mutual Gas and Electric 
Company is informed that it is the intention of your honorable body to 
make a contract for five years to come with the new gas trust or con- 
solidation known as the Brooklyn Union Gas Company, to supply gas 
to the municipality for the lighting of its streets and highways, at and 
after the rate of $1.25 per 1,000 cubic feet, for the said term of five years. 
The Mutual Gas and Electric Company believes this to be a wasteful 
expenditure of money, in view of the fact that it had already offered to 
supply gas, not only to the city of Brooklyn, but to all persons who 
may wish to apply for the same, at and after the rate of $1 per 1,000 
cubic feet. The Mutual Gas and Electric Company hereby offers to 
supply gas to the city of Brooklyn, if granted the municipal consent 
heretofore prayed by it, at and after the following rates, that is to say : 
$1 per 1,000 cubic feet for the first year ; 90 cents per 1,000 cubic feet 
for the second year ; 85 cents per 1,000 cubic feet for the third year ; 80 
cents per 1,000 cubic feet for the next two years. The Mutual Gas and 
Electric Company respectfully remonstrates against the making of any 
contract for so long a period as five years at so high a rate, while so 
much better terms can be secured for the benefit, not only of the tax- 
payers, but of the public in general. The Mutual Gas and Electric 
Company is ready forthwith to proceed with the construction of its 
plant, and the supplying of gas upon receiving the necessary consent of 
your honorable body, and to supply gas to the city of Brooklyn at the 
rices aforesaid, and to enter intoa contract accordingly.—Dated Brook- 
yn, December 9, 1895.—THz Mutua. Gas AnD ELEctric Company. 
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How Mineral Wool is Made. 





Of those who know what mineral wool is, or 
silicate cotton, as it is sometimes called, prob- 
ably only a small numberare familiar with the 
simple process by which it is made. The wool 
itself, serving a variety of useful purposes, as 
@ non-conducting covering against heat and 
cold alike, for steam pipes and cold storage 
room walls, as a sound ‘‘deadener” in floors 
of buildings and as a means of fireproofing, 
among many others, is, as its name implies, a 
soft and wooly substance, consisting of a mass 
of very fine mineral fibers interlacing one an- 
other in every direction, and thus forming an 
endless number of minute air cells. The wool 
appears on the market in a variety of colors, 
principally white, but often yellow or gray, 
and occasionally quite dark, and is made by 
converting scorial and certain rocks while in a 
molten state intoa fibrous condition by a steam 
blast directed against the liquid material. 
Biast furnace slag forms the raw material for 
one variety of the wool, and sandstone for an- 
other, yielding, respectively, slag wool and 
rock wool, the latter being preferable for pipe 
covering because of the absence from it of sul- 
phur, which, with moisture present, becomes 
an active corroding agent. The furnace slag 
or the rock, as the case may be, is melted in a 
large cupola, and as it trickles out at the tap- 
hole in a somewhat sluggish stream, it meets a 
high pressure steam jet which atomizes the 
woolen material, if it may be so termed, blow- 
ing it in fleecy clouds into the storage room 
provided for it. Soft and downy, the stuff 


settles wherever a resting place affords itself, 
the heavier and easier wool coming down first, 
while the lighter portions are- blown further 
along by the force of the steam and settle in 
the more distant parts of the room, the material 


thus naturally grading itself into varieties of 
different quality. A thousand pounds of wool 
per hour are turned out by one of the cupolas, 
and after the storage room has been blown full 
the flocculent mass is pushed into bags, ready 
for the market. The whole process affords an 
admirable and interesting illustration of the 
utilization of an utterly waste product. 








The Danger of Brief Neglect. 





Some years ago experiments were carried on 
at Sandy Hook with steam boilers, under vari- 
ous conditions, says the Safety Valve, and 
among them was a case in which a boiler was 
exploded deliberately and experimentally by 
over-pressure ; but the manner in which the 
application of different pressures was made, 
and the results thereof, teach a ratherstartling 
lesson in the line of what might happen under 
careless management. An old steamboat boiler 
had been removed and finally turned over to 
the experimenters for the good of the engineer- 
ing profession. The boiler had been, when last 
in use, tested by hydrostatic pressure up to 59 
pounds, and had been allowed by the steam 
boiler inspectors of the district to carry a work- 
ing pressure of 30 pounds, and, soon after be- 
ing removed, was subjected to an experiment 
which resulted in a violent explosion, com- 
pletely demolishing the boiler. 

The records commence with a steam pressure 
of 29} pounds, and in 13 minutes the boiler ex- 
ploded with terrific violence at a pressure of 
434 pounds, or 5} below the hydrostatic test 
pressure. The rise of steam pressure during 
the experiment was fairly uniform, and when 
50 pounds was reached some of the stay bolts 
parted in the welds, the crowfeet remaining in 
place. Then, a few minutes later, quite con- 
trary to the accepted belief as to old boilers 
gradually giving out with little or noviolence, 
the entire boiler exploded like an immense 
bombshell, leaving nothing at the location but 
a mass of mutilated tubes. If that boiler had 
been in useful service and subject to neglect at 
various times, with the pressure going to no 
one knows where, at some time or other, a few 
minutes’ absence of the fireman or engineer, 
coupled with an overloaded safety valve, would 
have caused the most destructive sort of a 
boiler explosion, with the usual mysterious ac- 
cumpaniments. 








Aristol. 





Aristol is a coal tar product and is of special 
utility for the treatment of burns, It is at once 
an anaesthetic and kills pain; an antiseptic, 
and keeps the burn sweet ; a gentle stimulant, 
and promotes granulation and healing ; and, 
unlike iodoform, it produces no poisonous 
effects whatever on the system. When the 
burn occurs it should be at once thoroughly 
washed, and thereby disinfected, with a 2 per 
cent. solution of boracic acid (not borax), and 
all the visible blisters punctured with a fine 
needle. Round this is applied, on muslin, a 
salve made up thus: Aristol 1 to 2 avoirdupois 
ounces, olive oil 2 ounces by weight ; dissolve 
and mix with 4 0z. vaseline and 4 oz. lanoline, 
all worked up together with a flexible knife on 
asmooth slab. This mixture, as well as the 
boracic acid solution, should be kept on hand, 
ready for immediate use. Round the muslin 





is put a thickness of sterilized cotton wool, and 








round this a layer of gutta-percha tissue, and 
round all a bandage. Even when the burn is 
due to hot chemicals, the pain goes down al- 
most at once, and the healing begins very 
promptly. 








Gas Engines for Raising Water. 





In Germany the first application of gas mo- 
tors to raising water was made at Duren, near 
Aachen, in 1884, and in the same year a steam 
engine was replaced by a gas motor for the 
same purposeat Quedlinburg. In 1886 Rattwill 
and Coblenz, in 1887 Furth and Peine, and in 
1888 Karlsruhe and Munster followed suit; and 
these installations are still working with excel- 
lent results. According to a recent report of 
the Quedlinburg Gas and Water Company, the 
saving in the cost of pumping with gas en- 
gines, as compared with steam, taking the last 
year in which steam was used and the second 
with gas, was 42 per cent. 

While the gas motor occupies less space than 
the steam engine with its boiler and chimney, 
it has the advantage as regards attendance, for 
one man can look after several gas engines, 
while a steam engine plant of any importance 
requires an engineman and stoker, and often 
an additional hand to keep up the coal supply. 
Another advantage of the gas motor is the fact 
that it can at any time be put to work im- 
mediately, so that considerable water pressure 
may be made available in a few minutes, which 
is very important in case of fire, while the di- 
mensions of reservoirs may be reduced if the 
motors be kept constantly running. 








The Market for Gas Securities. 





The feature of the week in city gas shares 
was the great all around advance made in 
Mutual, Equitable and Consolidated, as a'so 
the hardening in New York and East River, 
To-day (Friday) Mutual is bid for at 255, 63 
shares having been sold at auction, on Dec. 11, 
at 2553 ; Equitable shows at 224 bid, asked 230, 
and Consolidated sold up to 161. Standard is 
the only local stock that has not made a marked 
advance over prices of a week ago, 24 shares 
common of which sold at auction on Wednes- 
day for 703, and 20 shares preferred at 107}. 
This all goes to show that an amicable under- 
standing exists between the several gas interests 
in this city, and is but the beginning of the end 
that ultimately will find New York's gas sup- 
ply united under a mutual direction. 

The prediction made in the JoURNAL as long 
ago as six months, that Consolidated gas, of 
New York, would go to 160 before Christmas, 
has already been verified. For investment 
accounts it is none too high at ruling figures. 

Chicago gas is a purchase at present prices, 
namely, 68§ bid, and should shortly go to 75. 
It may be said in this connection that the Chi- 
cago Gas Companies will be allowed to unite 
under a legal trust form, notwithstanding the 
various injunctions asked for to interfere there- 
with. The stock is in strong hands, and of the 
earning ability of the Companies composing 
the trust there can be no reasonable doubt. 

Brooklyn Union gas is bid for at 87, asked, 
874, and the Company informs holders of the 
first mortgage bonds of the Williamsburgh, 
Peoples, Metropolitan and Fulton-Municipal 
Gas Companies, that the holders of consoli- 
dated first mortgage bonds of the Citzens and 
the Union Gas Light Company, which last must 
first be exchanged for the consolidated bonds 
of the Citizens Company, that it is now pre- 





pared to issue for these various issues in its own 
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first consolidated mortgage 50-year 5 per cent. 
bonds, on the basis of bond for bond, with in- 
terest adjusted to date of the exchange. The 
exchanges will be made by the New York 
Guarantee and Indemnity Company. 

Laclede common shows a slight decline to 
23—23}, while preferred has advanced to 84— 
854. The Directors of the Welsbach Light 
Company, on Dec. 11, declared a dividend of 
20 per cent., payable Dec. 23, to stockholders 
of record at close of business Dec. 14. Cin- 
cinnati gas sold at 203%. 








Gas Stocks. 
a 
Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stecks, 
35 Wau St., New Yorx Ciry. 


Decemser 16. 


(= All communications will receive particular attention. 


{2 The following quotations are based on the par value 
of $100 per share. 











N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated, ......+++++++++ $85,430,000 100 161 
Camttal .ccoccscvedccvccssess 500,000 5O 150 
“ Serip... 220,000 - 100 . 
Equitable........sse.se+00+5 4,000,000 100 224 230 
0, eee 1,000,000 1,000 W6 

ba ist Con. 5’s....... 2,300,000 1,000 114 ‘ 
Metropolitan Bonds eases 658,000 as 108 112 
Mutual..ccccccccccscccccccse 8,000,000 100 965 z 

+ BORG vicesei sess 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 ‘a ‘a , 
Norther .....+-secees.- eee 150,000 50 79 8014 

“ per 150,000 1,000 “ 98 
New York and East River.. 5,000,000 100 3644 88 

Preferred .......+.-.++++ 2,000,000 100 6644 68 

Bonds Ist 5’s......... .++ 8,500,000 1,000 10134 102% 

“ 1st Con. 5’s..... +» 1,500,000 a 8334 8954 
Richmond Co., 8. I......... 348,650 50 50 ea 

ng Bonds....... 100,000 1,000 os “= 
Standard....... ceeseee 5,000.000 10 7 [1% 

Preferred . coccoccoce «=SOOR000 2100 CUMS Ct 
Bonds, ist Mortenge, 5's 1,500,000 1,000 109 110 
Yonkers ......0000 cbeccccee 299,650 50 112 ° 

Gas Co's of —ae 
Brooklym.......+e+e.s+e+02.. 2,000,000 25 140 
CHUBONS....ccccccccccccccccee 1,900,000 20 70 os 

ae 5) | ee ene 320,000 1,000 101 
pee onvenene 2,000,000 10 

© BOWES ccccccscccccces 1,000,000 +e i. 

Fulton-Municipal........... 3,000,000 100 220 
" Bonds..... 300,000 a 108 
POC ccccctccsccccccstsce 1600008 10100 

ES BS insbacicvis 368,000 100 re 

7 Be ai evances 94,000 a 98 100 
Metropolitan. .............++ 870,000 100 200 

> Bonds, 5's. .... 70,000 sa “e 
MASERG 2000 edoccccee seeeeeee 1,000,000 2% 310 a 
© DR Riccce worbeoseseue 700,000 1,000 9 §©100 
Williamsburgh......... seeee 1,000,000 50 = 310 a 

8 Bonds....... 1,000,000 107 110 

Out-of-Town Companies. F 
Bay State. ...c..sccccccess 5,000,000 50 2 22 

** Income Bonds..... 2,000,000 1,000 30 
Boston United Gas Co.-- 
1st Series 8. F. Trust.... 7,000,000 1,000 78 80 

ety: - ** ... 8,000,000 1,000 54 56 
Buffalo Mutual............. 750,000 100 125 — 

° Bonds. ...... 200,000 1,000 9% 100 
Central, San Francisco.... 2,000,000 a 95 +a 
Chicago Gas Co............. 25,000,000 100 6554 
Chicago Gas Lt. & Coke Co. 

Guaranteed Gold Bonds. 7,650,000 1,000 W 9444 
CORR is aves ies ovenesiigs 1,069,000 66% 67 
Ist Mortgage........ sees 1,085,000 a 94 95 
Consumers. Jersey City.... %,000,000 100 be 88 
Si Bonds.......... 600,000 1,000 100 108% 
Cincinnati G. & C. Co...... + 7,000,000 100 WB .. 
Consumers, Toronto........ 1,600,000 50 «184% «187 
Capital, Sacramento........ 500,000 50 es 41 
Bonds (6S). ...c.cccte.- 150,000 = Po = 
Consolidated, Baltimore.... 11,000,000 100 60% «O61 
Mortgage, 6°s........ ++» 3,600,000 107 =: 107% 
Chesapeake, ist 6’s.. .. 1,000,000 ea 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s........ 1,490,000 a i 
DOWOIE  . cvnsccccces-seccers. 4,000,000 24 «304 

‘* Con. Bonds.......... | 4,312,000 71% %% 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... - 2,000,000 . 1,000 ai 101 

















Fort Wayne ........ seeeeees 2,000,000 7644 78% 
" Bonds........ -» 2,000,000 Pe. 89 91 
IR ii.cv ed ivcaca<s Sesee 750,000 2% 138 13 
Indianapolis...... ..... esse» 2,000,000 142 147 
* Bonds, 6’s...... 2,650,000 i 1038 105 
Jermey City.......00- japtigud 750,000 20 180 ee 
Lafayette Gas Co., Ind..... 1,000,000 100 88 8 
BEG sc cidiics teidecsece 1,000,000 1,000 85 87 
BANDS ccndvsoncdscveveds 2,570,000 50 os 130 
Laclede, St. Louis ......... . 7,500,000 100 23 2344 
Re ee --- 2,500,000 100 84 8514 
Mi aiichdevae saesnese 9,084,400 1,000 64 
50,000 100 P 100 
25,000 Pe Pe 100 
2,000,000 100 200 
oN. 1,000,000 75 
ORES, OS voce cccces sees 4,000,000 PF 120 
1,000,000 % 225 
2,000,000 4616 
750,000 
eK Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 2,100,000 1,000 és 108 
2d “* ~~ 2,500,000 1,000 104 105 
Peoples, Jersey City....... ‘ 500,000 50 od 175 
BUEN, Bis Pudaccesedseses senene Ps) 99 8§6©102 
Rochester Gas & Elec. Co 2,150,000 50 ie 
re 2,150,000 BO 83 ‘aa 
Consolidated 5’s........ 2,000,000 84 
San Francisco, Cal. ........ 10,000,000 100 1% 72 
St. Paul Gas Light Co...... 1,500,000 100 6814 70 
ist Mortgage, 6’s........ 650,000 RR 90 
Extension, 6's........... 600,000 é 
General Mortgage, 5's. 2,400,000 - 88 
Syracuse, N. Y............. 500,000 25 He: 
Washington, D. C..... 2,000,000 D Ww ie 
Western, Milwaukee..... 4,000,000 100 68 70 
DEE owadse cecsnse 3,556,000 a 93 9416 
Wilmington, Del............ 500,000 50 188 190 





| 
| 
| 
| 
| 
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DIVIDEND NOTICE. 








OrFice oF WELSBACH Lieut Co., i 
Drexe. Boripine, Patw., Dec. 11, 1895. ' 


The Directors have this day declared a dividend of twenty 
() per cent., payable on Dec. 28, 1895, to stockholders of 
record at the close of business Dec. 14. Checks will be 
mailed. EDWARD C. LEE, Treasurer. 


WANTED, 
A Second-Hand Station Meter, 


54 inches in diameter, 8 inch connections. Must be in good 
order. Address, 
CENTRALIA LIGHT & POWER CO., 





POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works. 


Fifteen years’ experience as eanonet of Gas Works and six 
ears Gas and Electric Light Works. Good reasons for wish- 
ing to to oe present employment. 
ress ‘* Y. B.,”. care this Journal. 


FOR SALE, 


Gas and Electric Plant in Substantial, 
Growing Kansas Town of 5,000 People. 


No bonds nor debts outstanding. It is a money maker, 
Present owners wish to retire from business. Will sell whole 
or half interest. $10,000 will secure half interest and the 
Se, o at $75 per month. Address 

068-4 RODOLPH HATFIELD, Wichita, Kas. 




















WANTED, 


By a man who has had a round —— in the manufac- 
ture and sale of 


A Position as Supt. of a Large or atuni Gas Works. 

Is capable and energetic, and is willing to be; t od: 

Denpelee reise mee ing gin at a moder- 
1082-tf * B.,”’ care this Journal. 


GAS WORKS. | 


WANTED TO PURCHASE, whole or controlling in- 
terest in small Gas Company not having electric light attach- 
ment. Must be in New England, New York, New Jersey | 
or Pennsylvania. Give particulars as to indebtedness out- | 
side of capital stock, selling price, population and kind of 
gas made, All communications will be treated as confiden- 














|}. GAS INCANDESCENT LIGHT BURNERS 
Proposals for Coal Tar. © AND INCANDESCENT MANTLES. 


The North Adams (Mass.) Gas Light Company invites Pro- 
posals for its annual output of Gas Tar, amouuting to 600 | 
barrels, The gas made on these works is strictly produced | | 
from the carbonization of the best gas coal, no oil being used 
even for enriching purposes. 


1064-tf F. S. RICHARDSON, Treasurer. 


| Manufactured in only the Highest Grades marketable. 


‘MARTIN GULZOW, 2° Suydeistrasse Berlin, C. 


WANTED, 
A General Agent for Fixed Sales. 




















‘FOR SALE, 


One No. 7 Gas Exhauster, Wilbraham- | NO EXTRA LABOR OR 
Baker Blower Company’s Make. Jeo sone EX- 


Capacity, about 70,000 ft. per hour. The Exhauster is com- | 
plete, with Governor and Engine all on bedplate ; is in good 
condition (almost as good-as new) ; was not used much ; re- 
placed ‘by a larger machine of same make, Apply to the | 














undersigned, care of Pittsburgh Gas Co., 435 Sixth Avenue, | 
Pittsburgh, Pa. JOHN H. McELROY, 
te si Engineer. Patent Lava Gas Tips. 











MITY 
FOR SALE, 4 on anna 


Four Purifying Boxes, 8 ft. by 8 ft., ALL SIZES 
| 


AND SHAPES. 
with 6-inch Center Valves and Connections, in good order. | ( i 


HOUSTON Gas LIGHT cv. | D, M. STEWARD MFG. CO., 


Houston, Texas, CHATTANOOCA, TENN. 





1064-8 











Gas Incandescent Light. 


NO INFRINCEMENT OF THE AUER PATENTS TO BE SUBSTANTIATED. 


Ia. Ia. Transportable Solid Incandescent Bodies.......... 30 cents 
Ia. Burners with Steatite (very Economical).............. «iil 
i +: Cw.  wincmeen}caneivesssbs Uhikne «00 ied 


Only the very best qualities offered for cash by 
CASCLUHLICHTFABRIK. MARTIN cULZOw, Berlin C., Cermany. 


HERMAN POOLE «* Chemical Engineer, 


323 West 34th Street, N. Y. City, 
Makes a Specialty of 


PURIFICATION 


And the Utilization of Waste Products in Gas Manufacture. 














TrHiaEO. CLOU Gt, 


MANUFACTURER OF 


Clough’s Patent Adjustable Gas Burners, Maxim Burners for 
Gasoline Gas Machines, Natural Gas Burners. 


ES. EL. Nickel Tips for Water Gas. 


iron Burners of Every Description. 


Prices and Catalogue on Application, 





1071-2 Centralia, lls. 





THEO. CLOUGH, 


- - - - - Dobbs Ferry, N. Y. 
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Get Our Prices on | 
Peerless Patent ; ; ‘snisTOv’s | PRESSURE GAUGE 
I d Gas B Mica Chimeys "sme 
mprove as ag - For Continuous Records of 
For Welsbach Lights, 
a a | Street Gas Pressure. 
‘ Simple in Construction, 
Mica | Accurate in Operation, 
. Low in Price, 
Canopies. | Pally Guaranteed. 
Send for Circulars. 
| THe BRISTOL CO. 
The MIGA MFG. CO., BRISTOL 
Micasmiths, | ‘Received Medal at World's Columbian Exposition. 
88 Fulton Street, - - New York City. 
These Gas Bags are used to stop the flow of while re- 
pairing oF making alteretions in ee ‘maine, There have veer} J. C. GRANGER srcuorts s onaxozn | ". BHEHREN D, 
times fatally, by the escape of gas eB re the waus- Mantfr. of santa ‘ PAT SE PECIEES CP See Cae 
ing of a , and our nt improvement is ? ; e | . sala 
Cvtele wach calemsiien’ ‘Thatetieater A howsemengy| GAS > eno cas German (Stettin-Didier) Clay Gas Retorts, 
and when the pumping should be stopped, 'OurBege ae | ,SLOVE (ie? fy TUBE. ac ocxs, TILES, FIREBRICES, FIRE CEMENT 
made of a rubber tech tamale aumeed to admit pe ate TUBING. @& — 24 : ; d ; 
distension, and to resist the action of Oils, Gases, Naphtha | Guaranteed Sectins Tubing. Stettin “Anchor” & “Eagle” Brand Portland Cement 
and other residuum in the mains, and they are made with Best Quality. evator Tubing. 


lapped joints, which adds greatly to their strength. 
%-in. Gas Bag, each, $0.60 12-in. Gas Bag, each, $5.00 
4 “ “ ns 80 16 C id “ 8.25 


ath . 1.05 20 
6 “ “ “ 1.75 24 “ 
“ 2. 65 
75 


The Peerless Rubber Mfg. Co, 


16 Warren St., N. Y. City. 








Special Trays for Iron Sponge or Oxide of iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


es 


NOY x \\ 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Oirculars. 








582 to 588 Hudson Street, New York City, 10 & 12 Old Slip, New York. 


lf You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CO. 


771-779 Creenwich St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


CG. W. HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 






































THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc , Etc. 





45 BROADWAY, NEW YORK. 











WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


WELSBACH LIGHTS are fully controlled, and the 
manties and Chimneys. Thousands are already in use. 


THE WILDER MANFG. CO., 
0000 000000000000 00000008 0000000800 00008800 000000008008 0008 00008800808 





THE 
GREATEST 


IMPROVEMENT IN GAS LIGHTING 


Has been made by 


or luw pressure in the supply. 
overnors soon pay for themselves by preventing the breaking of 
Srders may be given to the Welsbach Co., or sent to ourselves. 


816-822 Cherry St., PHILADELPHIA. 








The 


Celebrated 


SHANER GAS COAL 





CORRESPONDENCE SOLICITED. 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 





SHANEB COAL CO., - 1326 Chestnut Street, Philadelphia. 
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WM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst, Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr g Co., of London and Kilmarnock. 









































RR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connécting rod is carried in a cross-head working in a 
slide.in frame, asin ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD. 


the past eight years, Address w W, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts., Fort Wavne Ino. 
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The Improved 


Welsbac 











No. 3! Burner, with Nos, 10 and 43 Shades. 


Made by the 


Welsbach Light Company, 
Gloucester City, N. J. 


Sole Manufacturers for the United States. 





No. 3! Burner, with No. 74 Shade. 








The WOLFF Gas Radiator. 


The Most Ornamental and Economical Gas Heater in the World. 












The WOLFF Cas Radiators are no Longer an Experiment. 


Heating with gas as a fuel instead of wood or coal was made practicable only 
four years ago, when the first WOLFF Gas Radiator was made. Since that time 
we have supplied Gas Radiators to heat all kinds of Rooms, Halls, Stores,-Churches, 
Theaters, etc.; they are used in Bed Chambers, Sick Rooms, and wherever heat ‘is 
required. And, because of their great success, several imitation Gas Radiators 
are offered, ‘‘said to be as good as Wolff’s;’ but none of them are as good. The 
WOLFF Radiator gives more and better quality of heat, at less cost, than any gas 
heater in the market. 


In our Trilby Heater we again offer something mew, novel and goed, as well as beautiful and 
pleasing to the eye. Most Stoves, Heaters and Radiators in use heat the top of the room, leaving the 
floor cold (hence keep the head warm and the feet cold). Our Trilby Heater warms the floor first; 
then the heat rises gradually, warming the whole room comfortably, cold air being drawn in from the 
bottom (passing between the heated radiating fiues) and thoroughly warmed before passing out at the 
top, while the gas, mixed with air, is burned in our “* Patent Incandescent Iron Fires Burners,” which 
greatly intensifies the heat, causing an extra amount of heat to 
be radiated, or thrown off onto the floor, while the products of 
combustion are carried up through radiating iron flues to the top 
of the Trilby Heater, and downwards and out through opening to 
flue or chimney pipe connection, making a current or outlet for 
burnt gas or impure air, thus causing perfect ventilation in the 
room. 

The Trilby uses less gas and gives more and better heat than 
any other Gas Radiator in the market. 






a 


MANUFACTURED BY 


“ ‘THE WOLRF GAS RADIATOR 
ins th ini tes mnie it nt ine, SOEUR UO, 


Deep. The Trilby Heaters are furnished in Brass, Copper-Bronze 


and Nickel Plate. Office, 164 Franklin St., New York. 
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Bray’s Patent “Enamel” Gas Burners. 





Bray’s “Special” and ‘‘Adjustable” Burners 
Are the Cheapest, Most Economical and Most Durable in existence, and will, at 


their REDUCED PRICE, save the 





Union Jet. 


The ‘‘Specials’’ are made to Suit Low and High Pressures. 


Slit Union, 





Batswing. 


ir cost in gas alone in forty hours’ use. 





Adjustable, 


The ‘‘Adjustables ”’ 


consist of two Burners screwed together, the sizes of which can be arranged 


to suit any Pressure and 


Consumption. 


For full description see Catalogue. 


See that ‘*Bray’s Special”’ or ‘‘Bray’s~Adjustable”’ is stamped on each kind of Burner. 





ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 
TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. 


IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 


Graham Anderson, 118 Walker Street. 








SCIENTIFIC BOOFR Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 

GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY. $7. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents, 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


THE MANAGEMENT OF SMALL GAS WORKS. By 
C. J. R. Humphreys. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. | 


Arnold. $2. 
DIGEST OF GAS LAW. $5. 


DISTILLATION OF COAL TAR AND AMMONIACAL | 


LIQUOR. By Geo. Lunge. New edition. $12.50. 


AMERICAN PLUMBING. By Alfred Revill. $2. 


| CEMENT ; A Manual of Lime and Cement, their Treatment 


and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL | ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp- 


VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK. By William Mooney. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


FUEL AND ITS APPLICATIONS. $7.50. 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.LC. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
| 50 cents. 





$3. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 

MAGNETISM AND ELECTRICITY. By J.Overend. 40 cis. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 

ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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| Jewel Gas Heaters 


and Radiators. 
04 Styles. From $4 to $30. 


The Finest and Many 
MRK He Largest Line in New 
the World.... Designs. 














It Will Pay You to Have the Jewel Gatalog. 


GEORGE M. CLARK & COMPANY, 


MAKERS, 


149-161 Superior Street, Chicago. 
Eastern Agency, 152-154 West 23d Street, N. Y. City. 


WILLIAM M. CRANE & CO. 


Office, 838 Broadway; Factory, 428 & 430 W. 14th St.. NEW YORK CITY. 





hn all 
Me a 

















} 


SEND FOR NEW CATALOGUE. | 








SEND FOR NEW CATALOGUE 


We Carry the Most 
Complete Line of 


Tailor Stoves, 
Soldering Furnaces, 





Gas Appliances in the | Griddles, 
Country. Waffle Stoves, 
Gas Fires, Gas Logs, Hot Plates, 
Fire Place Heaters, Gas Kilns, etc., etc. 
Ranges, Broilers, | A New Line of 


Laundry Stoves, GAS LOGS AND ANDIRONS. Radiators. 


THE “VULCAN” GAS LOGS. 


Made in all Sizes and Four Designs. Send for Complete Catalogue. 
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“BERLIN IRON BRIDGE CO 


Sr< 


























” 


Che above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company. at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Tllustrated Catalogue. 


Office and Works, No. & Railroad Avenue, East Berlin, Conn. 











AL4x, C. Humpurers, M.E., ArTuuR @. SLASGow, M.E., 
WANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 wicroria ST., 
(64 Broancway,) LONDON & NEW YORK, LONDON, &. W., 
NEW YORK. "HUMG@LASB."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


Boa H..J. Rm. HUMPHREY Ss. 
Frice $1. ‘ 


A. M..CALLENDER & CO.. No 32 Pine Street New York 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 






































ESTABLISHED 1834, 


CHIGAGO, 


INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
ST LOUIS, 
SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 









































2 


JANUARY, (896. 


\'fable No. 2. 


z Table No. 1. NEW YORK 

z FOLLOWING THE cITY. 

ra MOON. ALL NIGHT 

5 LIGHTING. 
= § | Light. | Extinguish.) Light. = 
P.M A M. 
Wed.| 1INoL. (|No L. 4.30 6.30 
Thu. | 2! 5.20 pM| 7.50 pm] 4.30 6.30 
Fri. | 3) 520 | 9.10 4.30 6.30 
Sat. | 4) 5.20 |10.30 | 4.30) 6.30 
Sun. | 5; 5.20 /|11.40_ || 4.30! 6.30 
Mon.| 6) 5.20 {12 50 am) 4.30 | 6.30 
Tue. | 7| 5.20 La} 2.10 4.30 6.30 
Wed.| 8) 5.20 | 3.20 || 4.40} 6.30 
Thu. | 9| 5.20 | 430 || 4.40) 6.30 
Fri. (10) 5.20 5.40 |) 4.40 6.30 
Sat. |11) 5.20 6.20 || 4.40 | 6.30 
Sun. |12) 5.30 6.20 4.40 6.30 
Mon. |13) 5.30 6.20 | 4.40 6.30 
Tue. | 14) 5.30NM) 6.20 4.40 | 6.30 
Wed.|15| 5.30 6.20 4.50 | 6.25 
Thu. | 16) 5.30 6.20 4.50 | 6.25 
Fri. | 17) 5.30 6.20 4.50 | 6.25 
Sat [18! 5.30 6.20 4.50 | 6.25 
Sun. | 19! 8.50 6.20 4.50 | 6.25 
Mon. /|20/ 9.50 620 | 450! 6.25 
Tue. |21,10.50 6.20 4.50 | 6.25 
Wed. }22/11.50 FQ) 6.20 5.00 | 6.25 
Thu. }23) 1.00 am_ 6.20 5.00 | 6.25 
Fri. |24) 2.00 6.20 5.00 | 6.25 
Nat. (25> 3.10 6.20 5.00 | 6.25 
Sun. |26) 4.10 6.10 5.00 | 6.25 
Mon. |}27| 5.10 =| 6.10 5.00 | 6.25 
Tue. |28!NoL. \No L. 4.00 | 6.25 
Wed. /29|No L.rm No L. 5.05 | 6.15 
Thu. 130 NoL. |NoL. 5.05 | 6.15 
Fri. |31| 5.50 pm) 8.10 pal 5.05 | 6.15 

TOTAL HOURS LIGHTING 


DURING 1896. 























By Table No. 1. 


Total, yr. .2194.40 


Hrs. Min 


August ... 150.50 August ....280.25 
September ..163.00 September. .321.15 
October....193.10 October ....374 30 
November... 207.00 November .401.40 
December. . 237.30 


By Table No. 2. 


Hrs. Min. 


January ....220.40 January. ...423.20 
February ...207.00 | February. ..367 40 


March..... 193.00 March... ..355.35 
April......174.10 April. .....293.50 
ee 164.00 May .......264.50 
June .142.10 June......234.25 
July 14210 July.......243.45 


December. . 433.45 





Total, yr...4000.00 
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P. H. & F. M. ROOTS Co,, 


Connersville, Ind. 











Exhausters with Combined Capacity of 65,000,000 Feet per Day Sold so far this Season. 











GAS EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 














GAS VALVES. PIPE FITTINGS. 


New Design This Design 


of is Used 
Direct for all 
Connected xhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CoO., 


Connersville, Indiana. 
COOKE & CO., Selling Agts., 163-165 Washington St., N..Y. City. . 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 




















Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 





OOO OOO T COE OOEOEE EEE EEEEEE FHEEEHEEEEEO HEE EEE EEE EES EOE SEEEEOOR SOEHOEE EHH TEEOESSETE OES EESESESEEESEEHESEE EEE SEES TEESE TEE EES EOE SS ESE EEE ESSE TEO SESE OEE SESE EEEEEE TESTES ESHEETS ESE EETEEEEEEHESESTSEOED 


Standard “‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or " Distiliates,” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











a 


PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN — 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
Standard Seting, So usstan tee 
Double Superheater Setting. Separate Carbureter and Superheater. 


having a Vaporizing 


Improved Double Superheater Setting, ors2 yoness 


of the Carbureter (Patented Nov. 13th, 1894). This ImpRovED SETTING can be applied to 
the ordinary Settings now in use. 








_ AL settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” Our Apparatus will use any 





grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete. 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


— NEW YORK MARINE PAINT CO. 
LUDLOW VALYE MPG, (0) Stcoeeens= to TRACE @ =ADDEm 


MANUFACTURERS OF 








VALVES, 1 


: ad 
Double and Single Gate, } in. to 72 in., outside and Sab 
inside Screws. Indicator, etc., for Gas, MANUFACTURERS OF~ 


Water, Steam, Oil and Ammonia. et tae 


PECULIARLY ADAPTED 
PAINT "cic" Flolders 
And all Ironwork about Gas Works. 
POT CHE BE PwsiE, N. Y. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ei. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzie Vaive. All Work Cuaranteed. 


Works &Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office. 24 West Lake St. " New York Office, 28 Piatt St. 
St. Louis Office. L M Ramsev Mtg. Co.. 810 North Second St 


Hydraulic Main Dip Regulators, Chock Valves, GASHOLDER TANKS AND The Gas Engineer’s 


Foot Valves, Yard Wash and Fire Zydrants, |GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice By JOHN HORNBY, F.I1.0. 
OFFICE AND WORKS: 


938 to 054 River St., & 67 to 83 Vall Av. J. P. WHITTIER, 7 Price, $2.50. 
TROY WW Y. 70 Bush St., Near Division Ave., Brooklyn, N. ¥.| A. M. CALLENDER & CO., 82 Pine Street N. Y. City 


l 
bal | 
o* 























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 
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NATIONAL GASa» WATER Go., 


218 La Salle Street, Chiéago. 
Builder and Operator of Gas Works. _ 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 








Plians and BHstimates Upon Application. 





IRWIN REW, President & Treasurer. 


N. A. McCLARY, Secretary & Gen’l Manager. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


WILL PAY FOR I 


OVER FOUR HUNDRED NOW IN USE! 


TSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION, 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


iT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. 


Designed particularly for small works.- Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 
10 to 15 per cent. No works too small to use them profitably. 


Occupies but 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 anal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 








BOOKS. 


AMMONIACAL LIQUOR. 
' By Gzorez Lunez. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. 

By Davm A. Granam. 8vo., Cloth. Price $3. 

Orders for these books may be sent to this office. 


Ae NM. CALLENDER & CO., 
% Pure 62... N.Y. Gary 








DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
uy other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas ("cts Gcnpany) Ann Arbor, Mich. 








The American 
and Superintend 


IRON MASS 


For Gas Purification. 
Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brooklyn N.Y 








Gas Engineer 
ents Handbook. 


By WM. MOONZFY. 


SSGO0O Pages, Fwll Gilt Morocco. Frice. 88.00. 


A. M. CALLENDER & CO., 32 Pine St., N.Y. 
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aor PERKINS & GO,, «suv 
Sad 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals =: Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From EHaltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 


The } Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 



































Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 











BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 





‘ STRIGTLY High Grade..... 

Offices : Carefully prepared. 

88 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date ye total number amounting to near 700), offers for sale a 
limited number - copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER. & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


Cork: :E. 


MINES, - = 


WHARVES, = = = Locust Point, Baltimore, Md. 


OFFICE, = <= «+ 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, } 4 cparrs, { BANGS & HORTON 
71 Broudway, N. 60 Congress 8t.. Boston 





HENRY G. SGHEEL, 


Tian’ er ‘’. and Shipper of High Grade Westmore- 
d Vein Thence her =: est Virginia 
Thoroug ned 


GAS COALS. 


Superior oy, Gas Cannel, em wa vate gE ~ Mountain 
learfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 
Te 





Clarksburgh, Harrison Co., West Va. 


—— THE — 
Ps 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =": Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office - 
Room 720, Reading Terminal Building, Phila., Pa. 


FPoints ofr Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








KELLER ADJUSTABLE 
COKE CRUSHER. 


Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 


Strong, 


Columbus, Ind, 
ene Soiicited. 














o4 Labeig reristered. 5 
pane We een eaten 


or not, free of 
ae r Berg ae ‘ase 
NOTON, | Ae 3 


a pitas 
GREENOUGH’S 


“DIGEST OF GAS LAW” 


Price, $65.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent { 














Ae M. CALLENDER & CO... 323 Pime St., N.1 


EpMuUND H. McCuLLouGa, Prest. Cuas. F. GODSHALL, Treas. H. C. Apams, Sec, 


THE WESTMORELAND COAL CO. 


Chartered. 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
Toledo, O., and Pittsburgh, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadwav, New York Cit 
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KETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK, 





Cuas. E. Grecory, Prest. Davin R. Daty, V.-Prest. & Treas. 
“H. D, ABERNETHY, Sec. 


J,H. GAUTIER & COMPANY | 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITy, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
wfifice, 88 Van Dyke St., Brooklyn, N.Y. 








pPeLee FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Olay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFIOE FOOT OF HOUSTON 8T., E.3B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IM THE FIRE CLAY LINE, 








ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 





Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 












i 


FIRE Brick 


Cray RETORTS# 


















Works, 
LOCEPORT STATION, PA. 


Successor 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


GARDNER & Som. 





to 


Conestoga Bldg., Wood & Water Sis 
PITTSBURGH, PA, P. 0. Box 373. 


Fire Clay Goods for Gas Works. 


| SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. &. 











HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
ETORT WORK 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 
Fire Brick, Tiles, Etc. 
GEROULD'S IMPROVED RETORT CEMENT. 


(ESTABLISHED 1856.) 

R \ 
WORKS, Perth Amboy, N. J. 
‘BENCH SETTINGS, 

A vement of great value for patching retorts, 





CE LIST. 
In Casks, 400 to 800 pounds, at S cents per: id. 
In Kegs. 100 to 200 ms 2.8 Ag 
In Kegs less than 100 “* 


C.L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


“7 “o “ 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. Weconstruct 


Half and Fall Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal o 
Coke can be used as Fuel in Furnaces. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Av@eustT LAMBLA, Vice-Prest. 4 Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental! Tiles and Chim 
mey Tope. Baker Oven Tiles 12x 13x23 
and 160x10x2. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 








i g é 
Kine’s Treatise on Coal Cas. 
Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Oooking and Heating Appliances, 


AJM. CALLENDEB & 00., 83 Pine Street, N. Y. City. 





In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.6, 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





w Gas Apparatus. » 


No. 118 Farwell Avenue, Milwaukee, Wis. 








FLEMMINC?’S 
GeneratorGas Furnace 
Yy Ui, Y 











\ 
SESS RE 








Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 











AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A M. CALLENDER & C). 
32 Pine Street, N. VW 


| 
j 


| A CONVENIENT Bartlett Lamp Mfg. Ccmpany 
BINDER for the JOURNAL | 


STRONG. 


sb Lams 


Streets, Parks, Publi 


DURABLE. 


LIGHT. 





SIMPLE Stations, etc. 
> LAMP POSTS 
HANDSOME. 
Price, $1. A Specialty. 
oe setniite Office and Salesroom, 


ace. 137 & 139 W. Broadway, New York City. 


82 Pine st., 


N.Y. City | Gas Companies and others intending to erect Lam; 
and Posts will do well to communicate with us. 











Parson’s Steam Blower, 


#OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR a BREEZ} 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BO1LL.ER TUBES. 


These devices are all first-class. “They will be sent to anv responsible party for trial. No sai 
unless satisfactory.. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 





H. E. PARSON. Suot.. 621 Broadway. N.Y 








FIELD’ Ss ANALYSIS 


Eor the Wear 18904. 


An Analysis of the Accounts of the 


Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 


Twenty-fourth Year of Publication. Compiled and Arranged by 
JOHN W. FIELD Accountant to the Cas Lt. and Coke Co., London. 


Price, $5. _ For Sale by 


A.M, CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 
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_ DAVIS & FARNUM MBG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Blig., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 














Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows; Coal Wagons, and all Apparatus Requisite for a Com- 








a nee Se plete Gas Works. 





——— Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 


Pies Special Castings of all Descriptions. 








GAS ENGINEERING COMPANY, 


tw 


INCORPORATED, 


Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 
F. L. SLOCUM, Prest. 

















Gas Works Machinery of all kinds, SAM'L WOODS, Tress. 


PATENTEE AND OWNER OF 
\) 
1 i 
) 
wa 5 


_. PITTSBURGH WASHER-SCRUBBER, rcee 
FELDMANN AMMONIA MACHINE, , punnannin 
For producing Sulphate, Aqua, Chloride . - < | H ~ | 





and Concentrated Liquors. 
The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches, ° 


JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 





= 


AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 








INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 





Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 
Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 









FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 















































Triple. Double & Single-Lift PU asthe. 
GASHOLDERS, 

il CE CONDENSERS. 
Iron Holder Tanks, : 





ROOF FRAMES. 


Scrubbers, 








Bench Castings. 





Ol STORAGE TANKS. 


Boilers. 








Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 











MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 














W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’!l Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 


ENGINEERS AND BUILDERS 


OF THE 


Improved howe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 











New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plieme aend$ Ketiaseates Furnioked upem Application. Lewsiwaree @48 APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING. 


a 
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wei R. D. WOOD & CO." urn.. 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 











SOLE MAKERS OF 


THE MITCHELL SCRUBBER _§$| PEASE’s PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. ee ome 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. | weavy LoAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0ficts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gas Hoolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS. | eemmcne car monnmas ones in 











Now in successful coun at Works of John Russell Cutlery Co., Turner's Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. disk titel aalaiidn: ‘ines. ceiatlk ei titae 
The Cheapest Gag Generating System in the World. MAIN PROVING APPARATUS. 


etiat ons Biisinte- Barnished, Co. A. GEFRORBR, 


BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth St., Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





H, RANSHAW, Prest. & Mangr. T. H. Brrcn, Asst. Mangr 
WILES4M STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehes, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 


Géoree- ‘Shepard Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 

















The Berlin Center Valve. And Contraetors_for Ammoniaeal Liquor. 
No. GO Wall Street, New York City. 
GEORGE R. ROWLAND, H. C. SLANEY, T..G. LANSDEN, 


Draughtsman and Constructing Engineer, Gas Hmnafineen Consulting and Contracting Gas Engineer. 


Drawings, Specifications and Estimates furnished for the con ixt tree rooklyn Fi Estimates, Plans and Specifications for New Works (Coal 
struction of pew works or alteration of old works. Special 466 Sixth & t, Brooklyn, H. ¥ or Water Gas), and for Extensions or Alterations. 

attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New 

Uffice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Room H, IO08 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pine Street; - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON. WORKS. 


Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


: a G aS h O | d fk rs SEERA Eton 
E Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES 7 FLOYD & SONS, ““Gregon Iron Works, 


West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Cutis, Regenerative and Half Regenerative Furnace ne eS mdensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, ds, Afigles, Reducers, 8-Bends, SS tionsl Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 


THE HAZELTON or porcuPinE | 
j] «, WATER TUBE BOILER. 


Y Y The Best Boiler in the World, and the Cheapest per Square Foot 
of sical Producto 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and | 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, At 


Sole Proprietors and Manufacturers, 


Sassari Se Gen Ofte, TIE. 13thSt, WY. U.S.A, FA 


2 
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GREENFIELD A 1/7 - 
Steam Engine Works. (Guides, 
goon leg _ Water and Gas Pipe. 
Greenfield Stationary, Portable and Yacht | | For special information and prices, write iP 
| The Addyston Pipe and Steel Co., 
ENGINES.AND BOILERS. 0 te ant Stee 





Also Horizontal, Automatic and Variable Cut-off Engines. | 


Sizes from 3 to 75 Horse Power, JOS. R. THOMAS, 


Sat oy oe o'and Adame" Grate Bars, llers. | So. 32 Pine Street, N.Y. City. 


[OETA W.G.&6. GREEKFIELD, EAST NEWARK, N. J. CONSULTING AND CONSTRUCTING 
Gas Engineer and Contractor. 
The. Gas ‘Engineer’ s Laboratory Handbook: | oopivncretanen forall Appliances 


By JOHN HORNBY, F.1.0. Price, $2.50. required at a Gas Works, 
A. M. CALLENDER &CO., - - No, $2 Pine Street, New York City. Kither for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, WARREN FOUNDRY 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


yas-Honse Beach Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Columna, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, OChio. 











Management of 


AND MACHINE CO., 


Established 1856. 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc 





Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CO., 32 Ping 81., N.Y. City 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40, 
A. M. CALLENDER & CO., 22 Pink &e., N. Y. Orry. 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Ofiicc, Corbin. Building, 192 Broadway, N. Y. 








GEORGE ORMROD, Manger. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 











1894 DIRECTORY 1894 


OF AAA EEIOAIN eons sen COMPANIES 


Price, - - 


A. M. CALLENDER & CO, - 


” $5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, 


Bartlett Lamp Mfy. Co., 


39 & 41 W. Broadway, 
New York City. 


-- see =" » s 
PELE CELE EEE! LEER, 
Ss === 
PEEPLEEEEEEEELL EEDES_®: 
' @e @e “Ss 
Telephone, 1125 Courtlandt. 


MANUFACTURERS OF 


liry jas Meters 








Special Attention Paid to 











METRIC METAL CO., 


FOR ALL KINDS OF SERVICE. 


REPAIRING METERS OF ALL MAKES. 


Aqts.. McELWAINE-RICHARDS.CO., 62/4 64,W. Maryland St.. indianapolis, Ind 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 
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NATHANIEL TUERIS, 


153 Franklin St., Boston, Mass. 
Co. W. HINMAN, - - Manager. 


MANUFACTURER 0 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimentai Meters, Pressure Registers, Pressure Gauges, 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


r orders Apparatus for the Chemical Testing of Gas and Gas Liquor. 




















CHARLES E. DICKEY. MALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS 0O 


Gonsumers’ and Station Meters, 


Standard Photometrical#Analytical Gas Apparatus 


‘‘Sun Diat” Gas CookiING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. .... 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Factory and Office, ROYERSFORD, PA. 






































WISTERN MANAGERS: PACIFIC : 
CAHILL, SWIFT & CO., - WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 


ST. LOUIS, MO. SAN FRANCISCO, CAL. 


Gas Meters and Gas Stoves. 
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GAS METERS. 








GAS METERS. GAS METERS. 








WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: | GAS STOVES. | Asencies: 





SUG@’S “STANDARD” ARGAND BURNERS, | 12% 1275- Clinton Street, Chicago. 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuring” Drum. 222 Sutter Street, San Francisco, 


(Established 1848.) 


Gas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GoOVHDRNORBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO.., 


Hestablisahed i854. 











a 








164 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


*Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











(Established i8si ) 


THE HILLEN METER CO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 


Special Attention Paid to Repairing Meters of All Makers. 


Address all ‘Communications to 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY. OTHER ESTABLISHMENT. 





























































1008 Ameritan Gas Light Dournal. Dec 16, 1895. 














The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Wainut Streets, Philadelphia, 
New York, (8 Vesey St. Beston, 19 Pearl St., Chicago, 245 Lake St., 


Qecupies this space every alternate week. 


JOHN J. GRIFFIN & CO,, 


 1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. . 75 N. Clinton St., Chicago. 
WM. s& ‘GRIBBEL, Manager. FREDERICK ‘WAUGH, Manager. 

















MANUFACTURERS OF 


™) STATION METERS, 
7) CONSUMERS’ METERS, 


= hy Provers; Registers, Gauges, Experimental Apparatus, Ete. 


emma “Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 























This Meter is an un- 





SIMPLE . 















































qualified success in 
; DURABLE Great Britain. 
: , Its simplicity of con- 
. ACCURATE . struction, and the 
ee ae Sa positive character of 
RELIABLE : 
ne ees the service performed 
All Parts by it, mave given it 
Interchangeable : pre-eminence. 





ee ilies isisiveinaoynstiestetsisantaht 





Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
‘ CONSUMERS, *Dispenses with “DEPOSITS” and increases OUTPUT. ' 





